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CHAPTER ONE
INTRODUCTION
As diversity in the United States increases, so does diversity in the public schools.
Many students from diverse ethnic backgrounds, especially those who are Hispanic or
Asian, speak a language other than English in the home (KewelRamani, Gilbertson, Fox,
& Provasnik, 2007). Some of these students enter school proficient in English, but others
enter school with limited English proficiency. Teachers and administrators are
responsible for ensuring that all students meet standards for proficiency in reading and
mathematics as measured by their performance on high stakes tests. This is a challenge
for school staff. In order to formatively assess students and determine whether students
are predicted to meet state standards, it is important that school personnel use assessment
tools that are valid for English Language Learners (ELLs) as well as the overall
population of students. This chapter will describe the current educational climate and
provide a rationale for the current study.
English Language Learners
The population of the United States has changed significantly over the past thirty
years, and is predicted to change even more over the next few decades (Federal
Interagency Forum on Child and Family Statistics, 2011). Between the years of 2005 and
2020, the white population is expected to grow by four percent, while the minority
population is predicted grow by 32 percent (KewelRamani, Gilbertson, Fox, &
1
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Provasnik, 2007). The percentage of children identified as Hispanic has increased from
nine percent in 1980 to 23 percent in 2010, and is predicted to increase to 39 percent by
the year 2050 (Federal Interagency Forum on Child and Family Statistics, 2011). Also,
the foreign born population of the United States has increased in the years from 1990 to
2005 (KewelRamani, Gilbertson, Fox, & Provasnik, 2007).
The demographic composition of American public schools has changed along
with the general population. In 2009, 21% of school age children in the United States
spoke a language other than English in the home (Federal Interagency Forum on Child
and Family Statistics, 2011). This was a significant increase from 1980 when only 10%
of school age children lived in homes where English was not the primary language (U.S.
Department of Education, 2011). Some of these children enter school with adequate
proficiency in English, while others develop English proficiency at school.
Approximately 5 percent of school age students speak another language at home and do
not have proficiency in English (Federal Interagency Forum on Child and Family
Statistics, 2011). This is an increase from 4 percent in 1980, although down from a high
of 7 percent in 2000 (U.S. Department of Education, 2011). The number of ELL students
in the public schools grew by 57.17% in the years from 1995-2006, while the total school
population grew by only 3.66% (National Clearinghouse for English Language
Acquisition, n.d.).
Students who come from homes where a primary language other than English is
spoken are known as Language Minority (LM) students (Kieffer, 2008). Students who
have not yet developed English proficiency are referred to as Limited English Proficient
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(LEP) or English Language Learners (ELLs). In the present study, the phrase English
Language Learners, or ELLs, will be the primary term used to refer to those students who
speak another language at home and have yet to develop adequate proficiency in English.
English Language Learner is the preferred by many in education because it does not
define students based on a deficit (Keiffer, 2008). Limited English Proficient is the term
used in federal reporting documents, and can be used interchangeably with English
Language Learner. In the No Child Left Behind Act of 2001, the federal government
defines a student who is Limited English Proficient as an individual:
(A) who is aged 3 through 21;
(B) who is enrolled or preparing to enroll in an elementary school or secondary
school;
(C)
(i) who was not born in the United States or whose native language is a
language other than English;
(ii)

(I) who is a Native American or Alaska Native, or a native resident
of the outlying areas; and
(II) who comes from an environment where a language other than
English has had a significant impact on the individual's level of
English language proficiency; or

(iii) who is migratory, whose native language is a language other than
English, and who comes from an environment where a language other than
English is dominant; and
(D) whose difficulties in speaking, reading, writing, or understanding the English
language may be sufficient to deny the individual —
(i) the ability to meet the State's proficient level of achievement on State
assessments described in section 1111(b)(3);
(ii) the ability to successfully achieve in classrooms where the language of
instruction is English; or
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(iii) the opportunity to participate fully in society (§ 9101, 25).
English Language Learners have been identified as a group of students who are
significantly at-risk for difficulties with developing early reading skills (Snow, Burns, &
Griffin, 1998). Gaps are also present when comparing the performance of English
Language Learners (ELLs) and non-ELLs through the elementary years. In 2007, 30
percent of fourth grade ELL students performed at the Basic level or above on a national
test of reading, compared to 69 percent of non-ELL students. At the eighth grade level,
29 percent of ELL students performed at or above the Basic level, compared to 75
percent of non-ELLs (U.S Department of Education, 2007). While language minority
children who enter school with adequate English proficiency show similar growth
trajectories to their English-speaking peers in kindergarten through fifth grade, those who
enter school with limited proficiency demonstrate lower rates of growth and fall further
behind by the end of elementary school (Keiffer, 2008).
Based on data from the 2009 National Assessment of Educational Progress
(Hemphill & Vanneman, 2011), reading scores for all fourth and eighth grade students
have increased significantly since 1992. While scores for most student groups have
increased since 1992, significant gaps persist between minority and majority groups.
Gaps between Hispanic and white students have not changed significantly since 1992,
although the Hispanic population in the schools has increased significantly in this time
period (Hemphill & Vanneman, 2011). Hispanic students who are proficient in English
achieve significantly higher scores in reading than their ELL peers in both fourth and
eighth grade, and this gap has been consistent since 1998 (Hemphill & Vanneman, 2011).
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As described below, many ELL students fall into this and other categories that are
associated with increased risk of academic difficulties.
Students who speak another language at home also have higher rates of other risk
factors than are seen in the general population. They are more likely to be poor, to be
from racial or ethnic minority backgrounds, and to attend segregated schools. As of 2000,
71 percent of ELL students in elementary school were Hispanic, and 14 percent were
Asian (Capps, Fix, Murray, Ost, Passel, & Herwantoro, 2005). Many students who speak
another language at home are the children of immigrant parents. While one in five school
children in the United States has immigrant parents, one in four children who participate
in free or reduced lunch programs is the child of immigrants. Two thirds of ELL students
are considered low income. Fifty-three percent of ELLs attend schools where over 30
percent of students have limited English proficiency. This is likely related to the fact that
many of these students live in areas that are residentially segregated based on income,
race, and ethnicity. Finally, six out of seven ELL students in elementary school live in
linguistically isolated households, which means that there everyone in the household over
the age of 14 has limited English proficiency (Capps, et al., 2005). English Language
Learners also have a higher prevalence of negative adult outcomes in adolescence.
Graduation rates for ELL students are significantly lower than non-ELL peers in some
states that provide data to the federal department of education, but this data is not
currently reported by all districts and states (Zehr, 2009).
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Federal Legislation and Education Reform
No Child Left Behind
In 2002, the Elementary and Secondary Education Act was reauthorized and
signed into law as the No Child Left Behind Act of 2001. This legislation was intended to
address persistent problems in education in the United States. A significant segment of
school children do not develop basic reading and mathematics skills, and high numbers of
adolescents drop out of high school before graduating. In addition, a significant
achievement gap has consistently been demonstrated when students from certain
subgroups to the overall population. NCLB stresses the importance of all students
developing adequate academic skills in the areas of reading and mathematics by 2014
(No Child Left Behind, 2002).
In order to assess student progress, schools and districts are mandated to assess all
students using a standardized test that is linked to state educational standards. All
students are tested in reading and mathematics each year in grades three through eight.
States are responsible for setting yearly targets toward the goal of 100 percent of students
achieving success by 2014. Schools and districts are evaluated by the state based on the
performance of all students in each grade, and also the performance of specific
subgroups. Subgroups include racial and ethnic groups, ELLs, low income students, and
students receiving special education. Schools and districts that do not meet targets for
Adequate Yearly Progress (AYP) may be responsible for a range of school improvement
measures, such as offering school choice, providing supplementary tutoring for students,
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or ultimately being subject to restructuring or school closure. Since the passage of NCLB,
schools and districts have been accountable for ensuring that all of their students meet
state standards, without regard for income, race, ethnicity, special education, or ELL
status (No Child Left Behind, 2002). Public schools are now in a position where then are
responsible for making sure that all students meet basic standards, and cannot allow atrisk populations to fail.
Title III of the No Child Left Behind Act also includes specific goals for
identification and instruction of students who are English Language Learners, and is
known as the English Language Acquisition, Language Enhancement, and Academic
Achievement Act. The goals of Title III are that all English Language Learners, including
immigrant children, meet standards for English language proficiency and meet grade
level academic standards in English (§3102(1)). States are responsible for selecting
assessments of English language proficiency, setting annual goals for growth in English
proficiency, English proficiency attainment, and academic achievement in English (U.S.
Department of Education, 2004).
Individuals with Disabilities Education Act
The federal Individuals with Disabilities Education Act of 2004 (IDEA, 2004) is
an education law that provides funding and details the requirements for public schools
that provide special education services for students with disabilities. This most recent
reauthorization contains some changes that make the law consistent with No Child Left
Behind and add provisions for early intervening services for students who are at-risk of
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academic failure. Specifically, portions of special education funding received under
IDEA are permitted to be used for school wide programs and activities under NCLB. In
addition, in order to meet eligibility criteria for special education services, school staff
must demonstrate that a lack of appropriate reading instruction, based on the definition
under NCLB is not a determinant factor for that student’s educational deficits. Lack of
appropriate mathematics instruction and limited English proficiency must also be ruled
out as determinant factors (IDEA, 2004).
Another significant change in the 2004 law involves changes in the definition of a
Specific Learning Disability (SLD). Previously, states required that students
demonstrated a discrepancy between their academic performance and their ability,
generally measured by a standardized intelligence test. The present law mandates that
states establish eligibility criteria that do not require an ability/achievement discrepancy.
Instead, states must allow for a process that determines if a student’s performance is
discrepant from his peers or state educational standards, and how well a student responds
to scientific, research-based intervention (IDEA, 2004). In other words, school teams
have the option of providing students who are performing below academic standards with
research-based intervention, and documenting their progress with these interventions as
part of an evaluation to determine eligibility for special education.
Related to changes in both special education law and No Child Left Behind, many
states and school districts have begun using systems that emphasize frequent screening of
all students to identify those who are at risk of failure, and the use of targeted

9
interventions for those identified as at-risk. One specific problem-solving model is called
Response to Intervention (Fuchs & Fuchs, 2006). This approach has been advocated as an
alternative to the traditional approach to identification of students with disabilities (Deno,
2003; Fuchs, 1999). Traditionally, students were not able to receive intervention until
their academic performance was well below grade level expectations. This is often
described as a “wait to fail” model. Response to Intervention allows for the provision of
supplementary services for students on an as-needed basis, without requiring extensive
individual testing or special education eligibility. Response to Intervention also promises
to alleviate problems with overrepresentation of specific at-risk groups in special
education by providing educational opportunities for these students (National Center for
Culturally Responsive Educational Systems (NCCRESt), 2005).
Curriculum-Based Measurement
One of the origins of the model of RTI as currently practiced is Deno’s data-based
program modification model (Batsche, Elliott, Graden, Grimes, Kovaleski, Prasse,
Reschly, Schrag, & Tilly 2005). As part of this model, formative assessments were
developed that were sensitive to growth and allowed for direct measurement of academic
skills (Batsche et al., 2005). These assessments, developed in the 1970’s by Stanley Deno
and colleagues, were intended to be more authentic forms of assessment than the normreferenced tests that were widely used at the time (Deno, 1985; Reschly, Busch, Betts,
Deno, & Long, 2009). They are generally known as Curriculum-Based Measurement
(CBM), and continue to be frequently used in universal screening and progress
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monitoring of students who are receiving academic interventions. Curriculum Based
Assessments, of which CBMs are one type, are taken directly from standard grade level
curriculum, or closely matched to curricular expectations and are sensitive to small
changes in performance due to instruction Curriculum-Based Measurement consists of
timed standardized assessments that measure a specific skill and can be used repeatedly
for ongoing measurement (Howe & Shinn, 2003).
There are several types of CBM that can be used in the area of reading. At the
kindergarten and primary level, early literacy measures are frequently used. The most
widely used reading CBM for first grade and above is a brief assessment that uses a oneminute fluency probe as an indicator of overall reading performance, which is often
known as R-CBM or Oral Reading Fluency (ORF) (Reschly et al., 2009). Another
commonly used reading CBM is called Maze. This is a multiple-choice cloze task, in
which a student is asked to read a passage silently and circle the correct missing words
from three choices presented in parentheses (Shinn & Shinn, 2002b). For the purposes of
this study, all standardized oral reading CBM measures will be commonly known as RCBM, regardless of the publisher. R-CBM has been advocated as an indicator of overall
reading performance, called a General Outcome Measure (GOM) (Shinn & Shinn,
2002a). As such, R-CBM is intended to assess all areas of reading, including reading
comprehension, although it does not directly measure comprehension skills (Fuchs,
Fuchs, Hosp & Jenkins, 2001; Good, Simmons & Kame’enui, 2001).
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R-CBM has been widely studied as a screening tool and as a of individual student
growth over time. Scores have been shown to adequately reliable and have been
evaluated for validity as well (Deno, 1992). R-CBM has been advocated as a useful tool
for identifying students who are at-risk of academic failure, in part because it avoids the
biases that may be part of traditional teacher-referral processes (Marston, Mirkin, &
Deno, 2001). Previous studies have examined the reading performance of students in the
primary grades, and have demonstrated that R-CBM is sensitive to growth in reading for
ELLs, but that rates of improvement are different for ELLs than for the general education
population (Dominguez de Ramirez & Shapiro, 2006; Farmer, Swanlund, & Pluymert,
2010).
In the current climate of accountability and high-stakes testing, it is significant to
note that R-CBM has been demonstrated to have good predictive validity when used to
predict students’ performance on state standards tests. A meta-analysis by Reschly et al.
(2009) investigated findings from over 100 studies conducted over a period of thirty
years, and found an overall strong correlation between R-CBM and a range of
achievement measures. Several studies included in this meta-analysis have specifically
investigated predictive validity with regard to state standards tests and have found
significant correlations (Baker, et al., 2008; Good, Simmons, & Kame’enui, 2001; Hintze
& Silberglitt, 2005; Stage & Jacobsen, 2001; Wiley & Deno, 2005). At least three
additional studies have found positive predictive relationships between R-CBM and the
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Illinois Standards Achievement Test (ISAT) (Sibley, Biwer & Hesch, 2001; CaywoodRukas, 2010; Ditkowsky, n.d.).
The research regarding predictive validity of R-CBM for ELL students with
relation to state standards tests is much more limited. Small-scale studies have been
conducted with groups from the upper Midwest that are primarily Hmong- and Somalispeaking (Wiley & Deno, 2005), and students in California (Cabrera, 2008) and Arizona
(Stokes, 2010) who are primarily Spanish-speaking. While these studies reported
moderate to strong correlations between R-CBM and results on state-standards tests, the
demographic make-up of samples in the studies, definitions of English-Language
Learners and methodologies varied across studies. It is important to note that the ELL
population is heterogeneous, and it is reasonable that differences in predictive validity
may be seen depending on home language, socioeconomic status, race, and ethnicity of
students in any given group.
Statement of the Problem
A significant problem facing many educators today is finding a way to reliably
identify English Language Learner students who are at-risk of not meet academic
standards. Schools and districts are held accountable for the academic performance of all
students, including those who have not yet attained adequate proficiency in English.
Schools that do not meet performance targets for English Language Learners and other
groups may be subject to state or federal penalties (NCLB, 2001). Because of these
changes in federal legislation, many schools are attempting to provide additional
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instruction and intervention for students who are at-risk of academic failure. In order to
ensure that the correct students are identified and provided with intervention, it is crucial
to have assessment tools that are validated for use with the ELL population at all grade
levels.
R-CBM is commonly used in universal screening and identification of students
who are at-risk and assessing individual student progress in reading, and there is an
increasing body of literature that supports their use for these purposes (Reschly et al.,
2009). While the use of R-CBM in a Response to Intervention model is a promising
approach for English Language Learners (NCCRESt, 2005 Vanderwood & Nam, 2007),
questions remain. Much of the existing research focuses on students in the primary
grades, who are developing reading proficiency (Baker, Plasencia-Peinado, & LezcanoLytle, 1998). Additional research should be conducted involving the utility for
monitoring progress and predictive validity of R-CBM with English Language Learners
at all grade levels, across states, and with a broader range of ELL students.
Research Questions
The current study will add to the research regarding the predictive validity of RCBM for students from diverse backgrounds. Building on previous research that supports
the use of reading fluency as a general outcome measure at all elementary grade levels,
the current study investigates the utility of R-CBM as a measure of growth and
relationship between performance on R-CBM and the Illinois state standards test. The
sample used in this study consists of students in intermediate grades who come from a
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wide range of ethnic and linguistic backgrounds and addresses the following research
questions:
1. What are average initial scores and rates of growth in R-CBM for students in
grades 4, 5, and 6 in a particular school district, and are there significant
differences when comparing ELL and non-ELL students?
2. When examining performance on R-CBM for ELL students, does initial status or
rate of improvement vary based on demographic factors such as level of language
proficiency, ethnicity, and home language?
3. To what extent are R-CBM scores predictive of performance on a state standards
test for 4th through 6th grade students, considering ELL status?
4. When comparing R-CBM and MAP, which is the most significant predictor of
performance on a state standards test for sixth grade ELL and non-ELL students?

CHAPTER TWO
REVIEW OF THE LITERATURE
Over the past two decades, the number of school children who speak another
language in the home has increased (U.S. Department of Education, 2011). Many of these
children enter school with limited proficiency in English, and many have other risk
factors as well, such as poverty and racial or ethnic minority status (Capps, Fix, Murray,
Ost, Passel, & Herwantoro, 2005). These students are at risk for academic difficulties,
and have historically underperformed when they are compared to peers who enter school
speaking English proficiently (U.S. Department of Education, 2007). Recent federal
education legislation, such as the reauthorization of the Individuals with Disabilities
Education Act and No Child Left Behind, has increased the emphasis on ensuring that all
students, regardless of English Langauge Learner (ELL) status or other risk factors,
achieve grade-level academic standards. ELL students underperform when compared to
their peers, particularly in the area of reading (Keiffer, 2008). Therefore, the development
of literacy in English Language Learners must be closely investigated, as well as the most
appropriate methods to use for assessing and identifying ELL students who are at risk for
problems with reading.
The following chapter will address research that has been conducted regarding
literacy development for the general population of elementary school students, as well as
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literacy development for English Language Learners. Research regarding the use of oral
reading fluency curriculum-based measurement as a general outcome measure for
assessing overall reading will be discussed. The predictive validity of R-CBM will be
examined for all students, and specific attention will be given to research involving
ELLs. Finally, research conducted in Illinois predicting performance on the Illinois
Standards Achievement Test will be summarized.
Literacy Development
Learning to read is a complex process involving the development of multiple
skills and the use of a wide range of knowledge (Adams, 1990; Snow, Burns, & Griffin,
1998). Through the 1980s and 1990s, the “reading wars” were waged in the field of
education. Researchers and practitioners debated between the relative merits of phonicbased or whole language instruction (Anderson, 2000). In order to settle these debates
and inform national education policy, the U.S. Congress established a panel of educators
and researchers to review the existing literature and report on their findings (National
Institute of Child Health and Human Development, 2000). The National Reading Panel
(NRP) was convened in 1997 in response to a congressional charge to the National
Institute of Child Health and Human Development (NICHD) in consultation with the
Secretary of Education. Due to the extent of research that has been published in the area
of reading in recent years, the panel chose to focus on several specific topics. These were
alphabetics, fluency, vocabulary, comprehension, teacher education, and computer
instruction and technology. Meta-analyses were conducted by subgroups in each of these
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areas, and the results were summarized in a summary report (NICHD, 2000) as well as
separate reports from each of the subgroups.
In the area of alphabetics, the NRP found significant support for phonemic
awareness instruction. They found that students who received specific instruction in
phonemic awareness showed improvements in reading and spelling that lasted beyond the
end of training. Phonics instruction was also examined, and it was determined that
systematic phonics instruction has a significant benefit for students in kindergarten
through sixth grade, as well as for older students who are struggling readers. In the area
of fluency, the NRP investigated the efficacy of guided oral reading and independent
silent reading. The researchers found that guided oral reading and repeated reading had a
significant positive impact on word recognition, fluency, and comprehension. However,
they did not find enough support to indicate that independent silent reading had a
significant impact on reading achievement. The panel also found that vocabulary
instruction can lead to significant gains in comprehension. For optimal learning,
vocabulary should be taught both directly and indirectly, and instruction should include
repetition and active engagement of the student. Directly teaching text comprehension
techniques using a multiple-strategy method was found to be effective as well (NICHD,
2000).
The results of the National Reading Panel report have been summarized
elsewhere as the “5 Big Ideas in Beginning Reading” (University of Oregon Center on
Teaching and Learning, n.d.) or the five components of reading (No Child Left Behind,
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2001). These principles have been used in the definition of reading instruction in No
Child Left Behind and the Individuals with Disabilities Act. Because NCLB has a focus
on improving beginning reading so that all children area reading by third grade, there are
many federally and state programs such as Reading First that focus on students in
kindergarten through grade 3. Although the National Reading Panel focused on reading
instruction for students in kindergarten through grade 12, there has been less emphasis on
applying the findings to students in grades 4 and above. The National Institute for
Literacy (2007) published a report that summarizes the research findings relating to
reading instruction for adolescents, based on the report from the National Reading Panel.
They list the five key components of reading for adolescents as decoding, morphology,
fluency, vocabulary, and comprehension. They discuss how the concepts of phonemic
awareness and phonics can be incorporated in instruction on reading multisyllabic words
and understanding the component parts of words.
Literacy Development for English Language Learners
Around the same time that the National Reading Panel’s recommendations were
released, another panel was formed to examine research regarding literacy development
in English Language Learners. This panel, called the National Literacy Panel on
Language-Minority Children and Youth, was funded by the U.S. Department of
Education, Office of English Language Acquisition and the National Institute of Child
Health and Human Development and was comprised of experts from the fields of
reading, language, research methodology, and bilingualism (McCardle, 2006). The
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resulting report was published in a volume edited by August and Shanahan (2006). The
panel investigated the development of literacy in language minority children, the role of
first-language proficiency in second-language development, the role of environmental
variables, instruction and professional development, and student assessment.
August and Shanahan report that the review of the literature indicated that
language minority students follow a similar path of development as do their Englishspeaking peers. Word-level skills develop before reading comprehension. Research
indicates that language-minority students may develop word-level components of literacy
at similar levels to their peers, but that text-level skills such as vocabulary and
comprehension lag behind their peers in the higher grades (Lesaux, 2006; August &
Shanahan, 2006). The authors of this meta-analysis indicate that this suggests that oral
language proficiency is likely associated with reading comprehension skills in English
Language Learners (August & Shanahan, 2006; Geva, 2006). Additional studies have
confirmed the linear nature of the development of word reading skills in ELL students.
In a longitudinal study of children from Spanish-speaking homes who received
English-only instruction beginning at the preschool level, Mancilla-Martinez and Lesaux
(2011) found that growth in English word reading was linear and was equivalent to wordreading skills of English-only students from kindergarten through the age of eleven.
However, oral language proficiency in both Spanish and English, as measured through
expressive vocabulary and sentence repetition, remained significantly below that of
English-only peers. The rates of growth on both measures for ELLs was significantly
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lower than that of English-only peers, such that the gap between ELLs and non-ELLs
widened over time rather than closing. As vocabulary and overall oral language
proficiency have been found to be related to reading comprehension in English Language
Learners, these findings have significant implications for the validity of early literacy
measures that focus on word-reading skills in determining risk status and predicting long
term outcomes for ELLs.
Curriculum-Based Measurement
Curriculum Based Assessment is a broad category of measures that involve direct
observation of a student’s academic skills, using the classroom curriculum (Deno, 1985;
Shinn, 2009). Curriculum Based Measurement (CBM) is a particular type of Curriculum
Based Assessment, but is differentiated in that the assessments are standardized, using
specific materials, administration procedures, and scoring (Deno, 2003, Shinn, 2008).
CBM started as a method of progress monitoring to make educational decisions for
student in special education (Deno, 2003). In subsequent years, CBM has been widely
researched and has been used for screening, identification and placement in remedial and
special education programs, formative evaluation, and mainstreaming decision-making
(Deno, 2003). In addition, more recent research is developing to support the use of CBM
in predicting outcomes on high-stakes testing as well as in early childhood and secondary
settings (Deno, 2003; Fuchs, 2004). Many studies have been conducted to evaluate the
predictive validity of R-CBM measures when compared to other measures of reading
performance. Earlier studies were primarily conducted with relatively homogeneous
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groups of students, and primarily used individually administered achievement tests as
outcome measures. Later studies used larger, more diverse samples of students and
investigated questions of variability between grade levels and subgroups.
Fluency is an essential component of reading, and has an impact on overall
reading ability and comprehension. Students who are not fluent readers demonstrate
difficulties with comprehension because their reading is not yet automatic, and their
attention cannot be entirely focused on the meaning of the words that they are reading
(NICHD, 2000). R-CBM is a one-minute reading fluency probe. A student is asked to
read a grade-level passage aloud while the examiner records the number of words read
correctly and number of errors (Fuchs, Fuchs, Hosp & Jenkins, 2001). In order to be able
to read fluently and accurately, students engage in a complex process involving
translating letters into sounds, putting sounds together into whole words, making
connections between words and sentences, using prior information and making inferences
(Fuchs, Fuchs, Hosp, & Jenkins, 2001; Fuchs, 2004). R-CBM is described as a dynamic
indicator of basic skills (DIBS) (Shinn, 2008) or a general outcome measure (Fuchs &
Deno, 1994). Some critics claim that this is only a measure of decoding, in that words
read correctly are counted (Hamilton & Shinn, 2003). It is important to note that R-CBM
is not intended to be a comprehensive reading assessment, and is not intended to be
diagnostic (Shinn, 2008). Instead, it is a general outcome measure, and an indicator of
overall reading performance. The predictive validity of R-CBM assessments is discussed
below.
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One criticism of R-CBM as a general outcome measure is that it does not identify
students who are “word callers”. This is a term that is widely used by teachers and others
in education, but not clearly defined (Meisinger, Bradley, Schwanflugel, Kuhn, & Morris,
2009). It is generally understood to mean students who are able to read accurately or
fluently, but who do not have adequate comprehension skills. Hamilton and Shinn (2003)
and Meisinger et al. (2009) investigated the phenomenon of word callers and found that
they are not as widespread as teachers report. At the second and third grade level, both
studies found that the number of students who fit criteria to be considered a word caller
(adequate fluency but below average comprehension) was not significant. Meisinger et al.
also found that teacher nominations of students as word callers did relate to those who
met the criteria developed by researchers. In addition, teachers did not share a common
definition of what characterized a word caller. However, Meisinger et al. did find that a
significant number of students met the word caller criteria at the fifth grade level. This
may suggest that the number of students who are fluent readers but who struggle with
comprehension increases through the intermediate grades.
Several studies have investigated the relationship between R-CBM and state
standards tests and found significant positive relationships between the two assessments,
indicating that R-CBM has adequate predictive validity with relation to these exams
(McGlinchey & Hixson, 2004; Sibley, Biwer, & Hesch, 2001; Stage & Jacobson, 2001).
A meta-analysis by Reschly, Busch, Betts, Deno, and Long (2009) examined 108 studies
that were conducted between the late 1970’s and 2008. Each of these studies investigated

23
the relationship between R-CBM measures and a variety of norm-referenced achievement
tests and state standards tests. These included group administered state-standards tests,
group administered national standards tests, and individually administered standardized
achievement tests. Their findings supported a strong overall correlation between R-CBM
results and standardized tests of reading achievement, and did not find significant
differences depending on grade levels. They did find differences in correlations
depending on the source of the test, administration format (individual or group) and
reading subtest type. While R-CBM was a significant predictor of performance on statespecific tests of reading standards, the magnitude of the correlation was not as high as the
overall correlation when including all types of tests, and not as high the correlation
between R-CBM and tests based on national standards.
Some of the questions that have been raised about the predictive validity of CBM
measures with specific groups involve grade levels, ethnic groups, socioeconomic status,
and ELLs. Jenkins and Jewell (1993), in an early small study of students in grades 2-6 in
elementary schools in the Pacific Northwest, found that the predictive validity of R-CBM
measures decreased at higher grade levels. In this study, a standard set of passages was
used for students at all grade levels, rather than using passages with increasing difficulty
in the higher grades, as is more commonly seen in more recent research in reading CBM.
At the time that this study was conducted, standardized CBM passages such as those
published by DIBELS and AIMSweb were not as widespread. Similar findings were not
seen in the meta-analysis conducted by Reschly, et al. (2009), where no differences were
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seen in predictive validity when comparing grade levels, either individually or in groups
(e.g. grades 1-3 and grades 4-6). However, it should be noted that the number of studies
reviewed decreased at the higher grade levels, with only four studies included at grade 6.
Published studies have specifically investigated the validity of R-CBM measures
with racial or ethnic minority students. Two examined the predictive bias when
comparing African American and Caucasian students, and came to different conclusions.
Kranzler, Miller, and Jordan (1999) conducted a series of simultaneous multiple
regression analyses, using a sample of students in grades 26 who were administered
grade-level specific reading passages. They found significant predictive bias in grades 5
and 6, indicating that R-CBM overestimated the reading comprehension skills of African
American students and underestimated the skills of Caucasian students. Hintze, Callahan,
Matthews, Williams and Tobin (2002) used a similar sample, but administered the same
passages to students in all grade levels and conducted a series of hierarchical regression
analyses using age, sex, socioeconomic status (SES), and ethnicity as predictors. Hintze
et al. did not find significant predictive bias when comparing ethnic groups, and did not
find that R-CBM over- or underpredicted reading comprehension skills when controlling
for age, sex, and SES for African American or Caucasian students. They did find that a
model based on age, SES, and R-CBM scores accounted for 25% more of the variability
in reading comprehension scores in African American students than in Caucasian
students
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Pearce and Gayle (2009) also examined the predictive validity of R-CBM for a
sample of White and American Indian third-grade students in the Upper Plains. They
found that R-CBM had adequate predictive validity for both groups, but that the
American Indian group performed at a significantly lower level than the White group.
Negative predictive power was found to be robust for both groups, but positive predictive
power was stronger for the American Indian group. There were also significantly more
false negative results in the American Indian group, indicating that a greater number of
American Indian students may perform adequately on the R-CBM assessment, but not
meet standards on a state test. The authors argue that this is a concern, because this
suggests that some American Indian students may not be correctly identified as at-risk for
reading failure if R-CBM is used as a screening measure.
Baker et al. (2008) investigated the use of R-CBM as a predictor of overall
reading proficiency for students in schools that were low-performing and high poverty.
Thirty-four schools that qualified for a statewide “Reading First” initiative were involved
in the study. They found moderate to moderately strong correlations between R-CBM
scores in grades 1-3 and performance on standardized achievement tests in second and
third grade. They also found that including the students’ rate of improvement, or slope, in
the analysis improved the predictive validity over using a single R-CBM data point.
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Curriculum Based Measurement with English Language Learners
Early Literacy Measures
There is a developing body of research that supports the use of early literacy
CBM measures to identify ELL students in kindergarten and first grade that would
benefit from additional intervention. Vanderwood, Linklater, and Healy (2008) examined
the predictive accuracy of an early literacy CBM assessment for ELL students. Students
were administered a brief phonics assessment (Nonsense Word Fluency) in first grade,
and the results were analyzed with relation to three outcome measures in third grade. The
first grade scores were demonstrated to have significant correlations to all three third
grade measures. Fien, Baker, Smolkowski, Mercier Smith, Kame’enu, & Smith (2008)
also examined the validity of Nonsense Word Fluency (NWF) with a large sample of
students in grades K-2 in Oregon and found that correlations between NWF and criterion
measures were generally equivalent, when comparing ELLs and their non-ELL peers.
The found that NWF had a significantly stronger correlation for non-ELL students at the
initial kindergarten administration, indicating that this measure should be used with
caution for ELLs at that point. Linklater (2007) also found that CBM measures of
phonemic awareness (initial sound fluency and phoneme segmentation fluency) have
adequate predictive validity for ELL students in kindergarten.
Another study by Betts, Reschly, Pickart, Heistad, Sheran, and Marston (2008)
investigated the predictive validity of early literacy measures for ELLs and ethnic
subgroups. They found that kindergarten early literacy assessments were significant
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predictors of performance on a reading assessment at the end of second grade. The
authors also found no predictive bias when comparing ELL and non-ELL groups. Home
languages spoken by ELLs included Spanish, Hmong, Somali, and Oromo. Predictive
bias was found when comparing the European American and Hispanic American
subgroups. The authors suggest that this finding may have implications for schools with
populations of ELLs who are primarily Hispanic American and speak Spanish as their
home language.
Reading CBM
Dominguez De Ramirez and Shapiro (2006) investigated the use of R-CBM with
students in Spanish bilingual education programs in grades 1-5. They found that
compared to students in general education, the bilingual students demonstrated lower
overall scores in both Spanish and English, and also lower rates of growth. While the
rates of growth in English for the bilingual students was close to that of general education
peers by fifth grade, a significant gap in overall scores remained. They did find that
students in bilingual programs made significant growth in English reading fluency, even
when that was not the primary language of instruction. Therefore, the authors concluded
that English R-CBM could be a viable measure to use for Spanish-speaking students in
bilingual programs.
Betts, Bolt, Decker, Muyskens, and Marston (2009) investigated the relationship
between the length of time that a student’s family had been in the country, home
language, and reading development. Based on data from a group of third grade students
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whose home languages were Somali and Spanish, they found that R-CBM scores were
highly correlated with performance on a test of broad reading achievement. They did not
find that language group (Somali or Spanish) had a moderating effect between time in the
United States and reading performance. However, they did find that for Somali students,
their increased time in the United States has a significant direct impact on the
development of oral reading fluency, while the same effect was not seen with Spanishspeaking students. The authors note that the opposite finding was expected, given that the
Spanish language is more similar to English and shares the same alphabetic code.
However, they argue that the findings may be due to the fact that Hispanic communities
have longer and deeper ties in the United States, and that Spanish speakers therefore have
more opportunities to engage with Spanish language and home culture. Somali speakers
likely have fewer native language opportunities and may be exposed to more English
language through the media and mainstream culture than Spanish speakers.
Farmer, Swanlund, and Pluymert (2010) examined the performance of ELL and
non-ELL students in grades 1-3 on R-CBM and used a growth model to examine initial
scores and rates of improvement. They found that initial scores for ELL students were
significantly lower than non-ELL peers. The relationship between ELL status and rate of
growth was inconsistent across grade levels, with ELL students in first grade improving
at a rate that was lower than non-ELL peers, and the reverse relationship in second grade.
Other factors such as reading intervention, socioeconomic status, and ELL programming
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(bilingual or English-only instruction) were also found to be inconsistently related to
initial R-CBM scores or rate of growth, depending on grade level.
Limited research has investigated the predictive validity of R-CBM measures for
students in the intermediate elementary grades. Wiley and Deno (2005) examined a
sample of students in third and fifth grades who were administered R-CBM and Maze
measures in fall and the Minnesota Comprehensive Assessment in the spring of the same
year. Approximately half of the students in each group were ELLs, and the home
language for the majority (80 percent) of the students was Hmong. For ELLs, significant
moderate correlations were found between both R-CBM and Maze and the state test, but
they were not as strong as those seen with non-ELLs at the third grade level. At the fifth
grade level, a moderately strong correlation was found between ELL’s performance on
R-CBM, while the correlation for non-ELLs was moderate. For Non-ELL students,
stronger correlations were found between Maze and the state standards test when
compared to R-CBM at the fifth grade level. Mean scores on R-CBM were higher for the
non-ELL group at both levels, and the mean score for fifth graders was 142 words per
minute, compared to 123 words per minute for ELLs.
One reason for this finding may be that R-CBM continues to be significantly
correlated with overall reading performance for ELLs is that many have not yet obtained
adequate fluency, while non-ELL peers at the same grade level have attained adequate
fluency. As discussed above, previous research has consistently found that ELL students
lag behind their non-ELL peers in overall reading at the intermediate grade levels
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(Kieffer, 2008; Lesaux, 2006; August & Shanahan, 2006). It is possible that when most
students within a given group have attained adequate fluency, R-CBM is no longer a
useful measure. In effect, students are near the “ceiling” of the R-CBM task. Because
ELLs tend to perform at a lower level than their non-ELL peers, it is reasonable that they
would not, as a group, reach this ceiling as soon as their peers. Findings are inconsistent
regarding the predictive validity of R-CBM at the intermediate and middle school levels
(grades 4-6 and beyond).
Cabrera (2008) investigated the relationship between R-CBM scores and
outcomes on a California state language arts test for third through sixth graders at a
primarily low income elementary school. Cabrera looked at language minority (LM) and
English-only students, and he classified any student whose parents indicated on a homelanguage survey that they spoke a language other than English at home as an EnglishLanguage Learner, regardless of language proficiency. The findings of this study indicate
that R-CBM scores predicted outcomes on the state test for language minority students,
but did not predict outcomes for English-only students who adequate scores (“low risk”)
on R-CBM. However, the sample of English-only students used in this study was small
(N=42). He also did not disaggregate his data based on grade level, and therefore did not
address whether predictive validity remains consistent for language minority students at
higher grade levels.
Stokes (2010) also investigated the relationship between performance on R-CBM
measures and performance on the Arizona state standards test in reading at the middle
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school level. She found that initial performance on R-CBM was significantly lower for
Spanish-speaking ELL students than for non-ELL peers. No significant differences were
found in rates of growth when comparing the two groups. R-CBM was found to be a
significant predictor of performance on the AIMS assessment for both ELL and non-ELL
students at the sixth grade level.
A recent study by Hosp, Hosp, and Dole (2011) examined predictive bias when
using CBM assessments to predict performance on a state standards test in Utah. The
authors found predictive bias when comparing ELL and non-ELL students in grades 1-3
when using Nonsense Word Fluency and DIBELs ORF measures. While the ORF
measures resulted in adequate sensitivity in identifying those at risk of not meeting
standards on the state test, they did not have adequate specificity for grades two and
three. This suggests that ELL students might be over-identified as at-risk based on CBM
measures in these grade levels.
R-CBM and the Illinois Standards Achievement Test.
In Illinois, three unpublished studies have been conducted that investigate the use
of R-CBM to predict outcomes on the Illinois Standards Achievement Test (ISAT).
Sibley, Biwer, and Hesch (2001) examined correlations between performance on RCBM, the ISAT, and a standards-based assessment used by the district. The authors
found a strong correlation between fall third grade R-CBM scores and and spring third
grade ISAT scores (0.750, p<0.001). They also found moderate to strong correlations
when comparing the previous year’s spring R-CBM scores to the RIT scores from Level
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Achievement tests in the fall for grades 3-5. Caywood-Rukas (2010) also examined the
predictive validity of kindergarten early literacy CBM measures and first grade R-CBM
with regard to ISAT and another frequently used achievement test in grades three through
five. A moderate correlation was found when comparing first grade R-CBM performance
and third grade ISAT. She argued that the reason for the relatively weak correlation could
be that first grade screening data was used to place students in reading interventions,
which, if successful, may have reduced the risk status of many of the students initially
identified as below standards in first grade.
Ditkowsky (n.d.) conducted an unpublished study of the relationship between RCBM, Maze scores and ISAT in order to develop cut scores that would accurately predict
performance on the state standards test. Data was collected in a medium-sized suburban
district, and logistic regression and linear discriminant function analysis were used as the
methods of analysis. Ditkowsky reports that when determining which students are at-risk
of performing below standards on the ISAT, there are false negative rates of 20-30% and
false positive rates of 10-15%. The author states that these scores were confirmed with
data from additional districts in Illinois and ISAT data from later years. However,
additional data to support those statements are not provided. Ditkowsky (2009) also
reported updated cut scores based on a larger sample of students in another unpublished
paper on his website. He reported a sample size of 1300 to 2600 students from eight
districts in northern Illinois, and indicated that the predictive validity of R-CBM to ISAT
ranged from .71 to .74. Specific details regarding descriptive statistics, methods, and data
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analysis were not reported. The resulting cut scores are widely used across Illinois for the
purpose of program evaluation.
Ditkowsky and Koonce (2010) used a sample of third-grade students in Illinois,
and the relationship between growth and performance on the ISAT. They divided
students into three groups based on their growth in R-CBM from fall to spring,
designated as “adequate progress”, “questionable progress” and “not adequate progress”.
Initial fall R-CBM scores were significant predictors of ISAT scores for all three groups.
When comparing groups, students who made adequate progress in R-CBM also had
significantly higher scores on the ISAT than students in the other two groups. For
students who received special education services, making adequate growth on R-CBM
was also a significant predictor of passing the ISAT.
Summary
Research in the development of literacy has identified five key components that
should be in place in any instructional reading program (NICHD, 2000). In general,
students develop from reading at the individual word level to high level skills involving
vocabulary, fluency, and comprehension. Although these five components have been
used primarily with reading programs in the primary grades, similar components should
be in place in literacy programs for young children through adolescents (National
Institute for Literacy, 2007). Some research indicates that development of literacy in
English Language Learners or Language Minority students generally follows the same
trajectory (August & Shanahan, 2007). However, additional research indicates that while
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ELLs may develop word-level reading skills at similar levels to their peers, vocabulary
and comprehension may lag behind, especially in the intermediate grades and above
(August & Shanahan, 2007), and that growth in reading comprehension in ELLs may
follow a different growth curve than non-ELL peers (Mancilla-Martinez & Lesaux,
2011).
Research supports the use of R-CBM for a variety of different purposes. Most
relevant to the current study, R-CBM has been shown to have good predictive validity
when used to predict performance on a variety of different types of reading achievement
tests (Reschly et al., 2009). A number of state-standards tests have been studied in this
regard, including the Illinois Standards Achievement Test, and adequate predictive
validity has been demonstrated (Sibley, Biwer & Hesch, 2001; Caywood-Rukas, 2009;
Ditkowsky, n.d.). Limited research indicates that R-CBM may be a reliable and valid
measure for English-Language Learners, but questions remain regarding predictive
validity, especially at the intermediate grades and above. Previous research indicates that
the prevalence of “word-callers” may increase in the intermediate grades (Meisinger,
2009). Given that ELLs may have adequate word-level reading skills, but may lack
comprehension, it is possible that some ELLs may fit the description of “word-callers”.
Therefore, the predictive validity of this type of assessment for ELLs in upper elementary
and beyond remains in question.

CHAPTER THREE
METHODOLOGY
Introduction
The purpose of the current study was to examine the utility of curriculum-based
measurement in reading as a universal screener and a measure of individual growth in
reading performance over time for English Language Learners (ELLs) and their non-ELL
peers in the intermediate grades. In the current study, English Language Learners are be
defined as those students with limited English proficiency as identified through their
performance on state-mandated assessments of English-language proficiency. The
predictive validity of R-CBM measures were examined as well, with relation to both a
state standards test and a widely-used, norm-referenced assessment of overall reading.
All students in the current study were assessed using reading curriculum-based
measurement (R-CBM) assessments, three times per year. This is a short, standardized
assessment that uses the number of words read per minute as an indicator of overall
reading performance. The current study examines differences in initial R-CBM scores
when comparing ELL and non-ELL students. Differences between ELL and non-ELL
students when comparing rates of growth in R-CBM performance were examined as well.
For ELL students, further analyses examined whether factors such as language
proficiency, home language, or race/ethnicity can account for any of the variance in
initial scores or rates of improvement. Predictive validity was examined
35
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with respect to the Illinois Standards Achievement Test, which is a state standards test.
Predictive validity of R-CBM was also compared to that of the NWEA Measures of
Academic Progress (MAP) assessment, a computer-based assessment administered three
times per year.
Subjects and Setting
The participants in the current study were 4th, 5th, and 6th grade students in an
elementary district in a suburb of Chicago, Illinois. The approximate number of students
assessed at each grade level is shown in the table below.
Table 1. Number of Students Assessed during the 2010-2011 School Year
Grade level

Number of students assessed

4th grade total

378

5th grade total

356

6th grade total

370

4th grade ELL

82

5th grade ELL

59

6th grade ELL

59

There are six elementary schools and one junior high in the district. Demographic
data for the entire district grades K-8 was obtained from the Illinois District Report Card
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from 2011. As of 2011, the district has been identified as not making Adequate Yearly
Progress in the areas of reading and mathematics and has been identified for district
improvement under state and federal guidelines. Four schools (three elementary and one
junior high) are identified as Title I schools, and two of these schools are in Federal
School Improvement Status. See Table 2 for additional demographic data for all students
in the school district in the proposed study.
Table 2. Overall Demographic Information for the School District
Total Enrollment

3,530

Percent White

35.4%

Percent Black

4.9%

Percent Hispanic

22.4%

Percent Asian/ Pacific Islander

35.5%

Percent Native American

0.2%

Percent Multiracial/Ethnic

1.6%

Percent Low Income

43.3%

Percent Limited English Proficient

33.7%

Percent IEP

13.4%

Chronic Truancy Rate

0.1%

Mobility Rate

9.6%

Attendance Rate

95.1%

Percent Meeting and Exceeding Standards on Illinois Standards
Achievement Test

85%
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All students in grades four, five, and six during the 2010-2011 school year were
eligible to be participants in the study. Cases with significant missing data were
eliminated from the study. Any students who were missing demographic information,
missing ISAT scores, or missing all R-CBM data were removed from the sample. For the
purposes of this study, any students who had ACCESS for ELLs scores were counted as
English Language Learners. This may have included some students had been dismissed
from receiving ELL services and were being monitored. Students whose parents refused
ELL services were also included in the sample.
Procedures
Archival data from the 2010-2011 school year was be used in this study.
Assessment procedures occurred as part of the standard assessment schedule for all
students in the district, unrelated to the current study. Confidentiality was maintained by
coding all students and removing any identifying information. Student test data was
transmitted to the author via email with identifying student information, such as student
ID numbers and student names. Downloaded files were password-protected. Student
identifying data was used to match cases in order to merge data files. Subsequently, each
student was randomly assigned a code number and identifying student information was
deleted. All electronic files were password protected, and all paper copies with student
identifying information were stored in a locked filed cabinet for the duration of the study,
and will be shredded. Only the author will have access to electronic or paper files.
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Each participant completed R-CBM assessments using standardized measures
published by AIMSweb, an internet-based assessment and data management system. RCBM assessments were administered three times throughout the given school year, in
September, January, and May. All sixth grade students also were administered the
Measures of Academic Progress (MAP) assessment during similar time periods. This is a
norm-referenced, computer-based, adaptive assessment of reading, mathematics, and
language usage. All ELL students were administered the Assessing Comprehension and
Communication in English State-to-State for English Language Learners (ACCESS for
ELLs) assessment in January of 2011 in order to assess English language proficiency.
Measures/Instrumentation
AIMSweb Reading Curriculum-Based Measurement (R-CBM)
AIMSweb Oral Reading CBM (R-CBM) is a general outcome measure of overall
reading development (Shinn & Shinn, 2002a). Students are individually asked to read
aloud selected passages that are graded and meant to represent reading curriculum. After
one minute, the total number of words read correctly and total errors are recorded (Shinn
& Shinn, 2002a). Independent studies have examined test-retest and alternate form
reliability and results range from .82 and .99 (Shinn & Shinn, 2002a). Construct validity
and predictive validity have been widely researched and found to meet acceptable
standards (Shinn & Shinn, 2002a; Marston, 1989; Reschly, et al., 2009). Marston (1989)
reported correlations between CBM reading measures and published measures of reading
comprehension as ranging from .63 to .90, with most above .80.
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AIMSweb scores are reported as number of words read correctly per minute. The
AIMSweb system also allows for a variety of reporting options, including comparisons to
building or district-level peers, or comparisons to national norms. AIMSweb provides
default cut scores that are set at the 45th percentile based on national norms (AIMSweb,
2011). The cut scores are set at the 45th percentile based on research indicating that
students who scored at or near this level generally had a success rate of 80% on state
standards tests (AIMSweb, 2011). This research was conducted using data from twenty
states, and is not specific to any particular state test (AIMSweb, 2011).
Assessing Comprehension and Communication in English State to State for English
Language Learners (ACCESS for ELLs)
ACCESS for ELLs is a language proficiency test for students in kindergarten
through twelfth grades. It is designed to monitor English language proficiency on a yearly
basis and help determine when full proficiency has been achieved. It is designed to be
representative of social and academic language as defined by the World-class
Instructional Design and Assessment (WIDA) Consortium’s standards (WIDA, 2011).
All students identified as ELLs in Illinois are required to take this test on a yearly basis in
order to comply with the federal requirements under the No Child Left Behind (NCLB)
legislation (Illinois State Board of Education (ISBE), n.d.). Test forms are provided for
different grade level clusters (Kindergarten, 1-2, 3-5, 6-8, and 9-12). Within each grade
level cluster from first grade on, there are three forms of the test available (A=
Beginning; B= Intermediate; C= Advanced). Scores are reported as raw scores, scale
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scores, and proficiency scores. Scale scores are based on a range of 100-600, allowing
comparisons across grade levels and tiers. Proficiency score are interpretive, noninterval
scores, and are grade specific. Scores are reported in the domains of listening, speaking,
reading, and writing. Composite scores in the areas of oral language, literacy,
comprehension, and overall English Language proficiency are reported as well (WIDA,
2011). In Illinois, proficiency scores are used to determine whether students continue to
qualify as ELL status (ISBE, n.d.). For the purposes of this study, overall composite scale
scores will be used. The overall score is a combination of listening (15%), speaking
(15%), reading (35%), and writing (35%).
A technical report based on testing from the 2009-2010 school year indicates that
reliability was high, ranging from .928 to .972 depending on grade level cluster
(Yanosky, Yen, Longuit, MacGregor, Zhang, & Kenyon, 2011). Moderate to strong
correlations were found when comparing student performance on ACCESS for ELLs to
performance on older language proficiency tests (Yanosky, et al., 2011). The reading and
writing sections of ACCESS for ELLs have been shown to be accurate predictors of
performance on a state standards-based test in the areas of reading, writing, and
mathematics in fifth and eighth grade (Yanosky, et al., 2011).
Measures of Academic Progress (MAP)
Measures of Academic Progress (MAP) tests are norm-referenced, computerbased, adaptive assessments in reading, mathematics, and language usage developed by
the Northwest Evaluation Association (Northwest Evaluation Association (NWEA),
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2011a). Scores are provided using an equal-interval Rasch-unit (RIT) scale, which allows
for comparisons throughout the school year or across grades (NWEA, 2011a). The areas
assessed by MAP reading are Literary Works, Literature, Reading Strategies and
Comprehension, and Word Analysis and Vocabulary. In the current study, MAP was
administered three times per year in sixth grade only.
A study of the alignments between MAP reading scores and performance on the
Illinois Standards Achievement Test (ISAT) was conducted using a sample of 83,000
students in over 290 schools in Illinois (NWEA, 2011b). MAP scores accurately
predicted whether students in sixth grade would pass the ISAT in 90.1% of cases
(NWEA, 2011b). The correlation between MAP and ISAT reading scores for sixth grade
students was .735 (NWEA, 2011b).
Illinois Standards Achievement Test
The Illinois Standards Achievement Test (ISAT) is a state standards test designed
to measure individual student performance with relation to state standards in reading,
mathematics, writing, and science. For the purposes of this study, only performance on
the reading portion of the assessment will be analyzed. The ISAT reading test includes
multiple-choice items from the Stanford Achievement Test, Tenth Edition (SAT-10) as
well as items written by Illinois educators. The four standard areas of reading assessed
include Vocabulary Development, Reading Strategies, Reading Comprehension, and
Literature (Illinois State Board of Education, 2010a). There are also two open-ended
items requiring written responses (one pilot and one scored). The extended response item
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accounts for 10% of the overall score in reading (Illinois State Board of Education,
2010a). Scores are reported on a vertical scale across grades. Cut scores, which vary from
year to year, place students in the following performance categories (Illinois State Board
of Education, 2010a):
Exceeds Standards: Student work demonstrates advanced knowledge and skills in
the subject. Students creatively apply knowledge and skills to solve problems and
evaluate the results.
Meets Standards: Student work demonstrates proficient knowledge and skills in
the subject. Students effectively apply knowledge and skills to solve problems.
Below Standards: Student work demonstrates basic knowledge and skills in the
subject. However, because of gaps in learning, students apply knowledge and
skills in limited ways.
Academic Warning: Student work demonstrates limited knowledge and skills in
the subject. Because of major gaps in learning, students apply knowledge and
skills ineffectively. (p.1)
Analysis of the 2010 ISAT test administration indicates adequate reliability and
validity (Illinois Board of Education, 2010b). Internal consistency across items on the
reading test ranged from .89 to .92 depending on grade level. Interrater reliability for the
extended response item on the reading test ranged from 98-99%. The reliability of the
classification categories yielded p values between .843 and .997. Correlation with the
SAT-10 was examined for the entire ISAT (which contains portions of the SAT-10) and
the portions of the ISAT that are not derived from the SAT-10. Correlations were strong
for both the entire ISAT and the non-SAT-10 derived portion. This indicates adequate
concurrent validity with the SAT-10 (Illinois State Board of Education, 2010b).
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Data Analysis
Growth Model: Hierarchical Linear Modeling
Hierarchical linear modeling is a statistical method that can be used to examine
rates of growth (Raudenbush & Bryk, 2002). This allows for analysis of the slopes of
individual student growth, rather than looking at average growth within a sample
(Raudenbush & Bryk, 2002). HLM 7 software published by Scientific Software
International was used to conduct the analyses. The analyses examined initial R-CBM
peformance and rate of growth based on the three data points during the school year (fall,
winter, and spring). The analyses determined whether there is significant variance in
initial status and rate of growth. A separate analysis was conducted for each grade level.
At each grade level, the Level 1 analysis determined the average initial score and rate of
growth. If there is significant variance, additional factors can be added to the model in
order to determine whether they contribute to the variability in either initial status or
growth. When significant variance was determined to be present, ELL status (yes/no) was
added as a predictor at both Level 1 (initial status) and Level 2 (growth).
When it was determined that there were significant differences when comparing
ELL and non-ELL students at all grade levels, an additional set of analyses examined
initial status and rate of growth for ELL students only. When it was determined that
there was significant variance in initial status and rate of growth for ELL students,
additional factors were included in the model to determine whether they contribute to the
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variance. The factors that were included in this model were level of language proficiency,
home language, and race/ethnicity. Level of language proficiency was measured using
ACCESS scale scores. Given the current sample, home language was represented as
Spanish/ non-Spanish. However, after initial analyses, this predictor was removed due to
problems with multicollinearity. Race/ethnicity was represented with dummy variables
representing the categories of Asian and white. The comparison category was Hispanic..
Predictive Validity of R-CBM Scores
Predictive validity of R-CBM scores was examined in two ways. First, the
correlation between R-CBM scores (words read correctly per minute) from a single point
in time and ISAT scale scores was examined. The analysis was conducted separately for
all students at each grade level, for ELL students at each grade level, and for non-ELL
students at each grade level. At grade 6, correlations was also calculated for MAP scale
scores and ISAT scale scores. These calculations were conducted for R-CBM scores and
MAP scores from both the fall and winter benchmark periods.
In addition, AIMSweb default cut scores (AIMSweb, 2011) from both fall and
winter were examined in order to determine diagnostic accuracy. Diagnostic accuracy
was investigated for each grade level overall, non-ELL students, and for ELL students
only at each grade level. Diagnostic accuracy refers to the following five measures (Stage
& Jacobsen, 2001):
1. Sensitivity: Percentage of students below the cut score who do not meet standards on
ISAT
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2. Specificity: Percentage of students above the cut score who meet or exceed standards
on ISAT
3. Positive predictive power: Probability that a student who scores below the cut score
will not meet standards on the ISAT
4. Negative predictive power: Probability that a student who scores above the cut score
will meet or exceed standards on the ISAT
5. Overall accuracy: The overall accuracy of the classification categories when corrected
for chance.
Summary
The following research questions were addressed using the sample, measures, and
methods described above.
1. What are average initial scores and rates of growth in R-CBM for students in
grades 4, 5, and 6 in a particular school district, and are there significant
differences when comparing ELL and non-ELL students?
2. When examining performance on R-CBM for ELL students, does initial status or
rate of improvement vary based on demographic factors such as level of language
proficiency, ethnicity, and home language?
3. To what extent are fall and winter R-CBM scores predictive of performance on a
state standards test for 4th through 6th grade students, administered in March,
considering ELL status?
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a. How closely correlated are R-CBM scores and scores on a state standards
test?
b. How well do R-CBM cut scores correctly classify students in terms of
their performance on a state standards test?
4. When comparing R-CBM and MAP, which is the most significant predictor of
performance on a state standards test for sixth grade ELL and non-ELL students?

CHAPTER FOUR
RESULTS
The current study was conducted to investigate the predictive validity of R-CBM
for students from diverse backgrounds. Building on previous research that supports the
use of reading fluency as a general outcome measure at all elementary grade levels, the
utility of R-CBM as a measure of growth and relationship between performance on RCBM and the Illinois state standards test (ISAT) were studied. The sample used in this
study consisted of students in intermediate grades that come from a wide range of ethnic
and linguistic backgrounds. Analysis using Hierarchical Linear Modeling (HLM) was
conducted to determine average initial scores and rates of growth in reading CurriculumBased Measurement (R-CBM) for students in grades four, five, and six and whether there
is significant variability in initial scores and rates of growth, depending on English
Language Learner (ELL) status. The next question addressed through HLM was whether
demographic factors such as level of language proficiency, ethnicity, and home language
accounted for significant variability in R-CBM scores or rate of improvement. In
addition, analysis of correlation between R-CBM and ISAT and diagnostic accuracy of
R-CBM cut scores were investigated to determine predictive validity for ELL and nonELL students. Finally, correlations between R-CBM and ISAT were compared to
correlations between R-CBM and Measures of Academic Progress (MAP), another
widely used reading assessment for students in 6th grade.
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Descriptive Statistics
Description of the Sample
The following tables provide specific demographic information about the sample
in the current study. Data collected includes gender, racial and ethnic categories,
percentage of students who are eligible for free and reduced lunch, percentage of students
who receive special education services, and the percentage of students who are English
Language Learners. At each grade level, approximately one-third of the sample was
identified as white, non-Hispanic. Approximately one-fourth of the sample identified as
Hispanic. Slightly more than one third of the sample identified as Asian. Less than ten
percent of the sample at each grade level identified as African American, American
Indian, or two or more races. These categories were combined into a category of “Other”.
Table 3. Overall Demographic Data for the Current Sample
Fourth grade
362

Fifth grade
339

Sixth grade
355

White 34.3%

33.3%

34.4%

Hispanic 23.5%

22.1%

23.1%

Asian 35.6%

38.6%

34.6%

Other 6.6%

5.9%

8.2%

ELL 25.1%

20.4%

17.5%

IEP 11.0%

9.7%

11.5%

FRL 53.9%

49.9%

52.1%

Total N
Race/Ethnicity

Other Demographics
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At the fourth grade level, 25.1% of students were identified as ELL. In fifth grade
and sixth grade, the number of students identified as ELL was slightly less (20.4% and
17.5%). Approximately 10% of students at each grade level were identified as receiving
special education services (IEP). Approximately half of students at each grade level were
identified as eligible for free or reduced lunch.
For ELL students, the same demographic information was collected regarding
race and ethnicity, the percentage of students who receive special education services, and
the percentage of students eligible for free or reduced lunch. The percentage of ELL
students at each grade level who identified themselves as white ranged from 17.7% in
sixth grade to 28.6% in fourth grade. Hispanic students accounted for between 35.3% of
ELL students (fifth grade) and 46.8% of ELL students (sixth grade). Asian students
accounted for between 31.9% (fourth grade) and 39.7% (fifth grade) of all ELL students.
Students of other races accounted for between 0 and 3.2% of ELL students.
Table 4. Demographic Data for ELL Students
Fourth grade
91

Fifth grade
68

Sixth grade
62

White 28.6%

22.1%

17.7%

Hispanic 39.6%

35.3%

46.8%

Asian 31.9%

39.7%

32.3%

Other 0%

2.9%

3.2%

IEP 24.2%

27.9%

30.6%

FRL 74.7%

72.1%

72.6%

Total N
Race/Ethnicity

Other Demographics
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The percentage of students receiving special education services and eligible for
free and reduced lunch was higher for ELL students than the overall student population
described above. Depending on the grade level, between 24.2% and 30.6% of students
identified as ELL also received special education services. Students eligible for free or
reduced lunch made up between 72.1% and 74.7% of all students identified as ELL.
Home languages and language proficiency were also investigated. Over 30 different
home languages were reported across grade levels. Due to the large number of home
languages, only the top five most reported languages at each grade level are included in
the following table.
As shown in the table of home languages below, the most common home
language spoken among ELL students was Spanish (39.6% of fourth graders, 35.3% of
fifth graders, 46.8% of sixth graders). Spanish was by far the most common language at
each grade level, and was more than three times more common than the second most
common language. Gujarati was the second most frequently spoken home language
(12.1% of fourth graders, 10.3% of fifth graders 12.9% of sixth graders). Among fourth
graders, the third most commonly spoken home language was Urdu (8.8%), while
Malayalam was the third most commonly spoken language with fifth (10.3%) and sixth
(8.1%) graders. Assyrian was the fourth most commonly spoken language among fourth
graders (6.6%). Among fifth graders, Urdu and Polish were equally common and
represented the fourth and fifth most frequently spoken home languages (7.4%).
Malayalam was the fifth most commonly spoken home language among fourth graders
(4.4%). Among sixth grade ELL students, Pilipino (also known as Tagalog) and Assyrian
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were equally common and represented the fourth and fifth most common home languages
(6.5%).
Table 5. Home Languages for ELL Students

35.3%

Sixth Grade
Spanish

46.8%

Gujarati

10.3%

Gujarati

12.9%

8.8%

Malayalam

10.3%

Malayalam

8.1%

Assyrian

6.6%

Urdu

7.4%

Pilipino

6.5%

Malayalam

4.4%

Polish

7.4%

Assyrian

6.5%

39.6%

Fifth Grade
Spanish

Gujarati

12.1%

Urdu

Fourth Grade
Spanish

ACCESS for ELLs test scores are reported below. For each grade level, the mean
scores and standard deviations are reported. At the fourth grade level, the mean scale
score was 346.65 (SD= 15.74). This places the average fourth grade ELL student in this
district at proficiency level 3 to 4 on a scale of 1 to 6, which is interpreted as
“developing” to “expanding” (WIDA Consortium, 2011). At fifth grade the mean scale
score was 353.43 (SD = 12.97). This is also proficiency level 3 to 4 (WIDA Consortium,
2011). For sixth grade ELL students, the mean scale score was 355.19 (SD= 15.33). This
is equivalent to level 2 to 3, which is interprete as “beginning” to “developing” (WIDA
Consortium, 2011). Therefore, although sixth grade ELL students demonstrate higher
average scale scores than their fourth and fifth grade peers, their levels of language
proficiency are relatively lower based on grade level expectancies.
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Table 6. ACCESS for ELLs Scores

Fourth Grade

N
91

Mean scale score
346.65

SD
15.74

Fifth Grade

68

353.43

12.97

Sixth Grade

62

355.19

15.33

Standardized Test Scores
The following tables display descriptive statistics for all students in grades four
through six in the current study. The mean scores and standard deviations for all students
in each grade are shown for the all students at each grade level. Test scores include RCBM at fall, winter, and spring; ISAT scale scores, and MAP scores for students in grade
six in fall and winter.
In fourth grade, the mean R-CBM score in fall was 109.73 with a standard
deviation of 35.57. In winter, the mean R-CBM score was 125.24 with a standard
deviation of 36.47. The spring mean R-CBM score was 141.93 with a standard deviation
of 38.38. Based on AIMSweb cut scores, these scores are all above the cut score
indicating “Tier 1” or low risk of failure on state standards tests (AIMSweb, 2011). The
mean ISAT scale score in fourth grade was 218.80 with a standard deviation of 23.93.
This score is within the category of “Meets Standards” indicating that students at this
level meet state standards for overall reading (Illinois State Board of Education, 2011).
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Table 7. Standardized Test Scores for Fourth Grade
Fall R-CBM

N
360

Mean score
109.73

SD
36.57

Winter R-CBM

362

125.24

36.47

Spring R-CBM

358

141.93

38.38

ISAT

362

218.80

23.93

In fifth grade, the overall mean fall R-CBM score was 128.35 words read
correctly with a standard deviation of 39.12. In winter, the mean R-CBM score was
144.86 with a standard deviation of 39.47 words read correctly. The spring mean R-CBM
score was 160.72 with a standard deviation of 41.33 words read correctly. Based on
AIMSweb cut scores, these scores are all above the cut score indicating “Tier 1” or low
risk of failure on state standards tests (AIMSweb, 2011). The mean ISAT scale score was
231.51 with a standard deviation of 24.79. This score is within the category of “Meets
Standards” indicating that students at this level meet state standards for overall reading
(Illinois State Board of Education, 2011).
Table 8. Standardized Test Scores for Fifth Grade
N

Mean score

SD

Fall R-CBM

337

128.35

39.12

Winter R-CBM

337

144.86

39.47

Spring R-CBM

336

160.72

41.33

ISAT

336

231.51

24.79
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In sixth grade, the mean fall R-CBM score was 142.83 words read correctly with
a standard deviation of 42.80. The winter mean R-CBM score was 158.24 with a
standard deviation of 44.73. In spring, the mean R-CBM score was 174.52 words read
correctly with a standard deviation of 45.90. Based on AIMSweb cut scores, these scores
are all above the cut score indicating “Tier 1” or low risk of failure on state standards
tests (AIMSweb, 2011).The mean ISAT scale score for sixth grade students was 243.88
points with a standard deviation of 33.79. This score is within the category of “Meets
Standards” indicating that students at this level meet state standards for overall reading
(Illinois State Board of Education, 2011). The mean fall MAP scale score was 211.83
points with a standard deviation of 16.57. This is very close to the mean score based on
national norms of 211.6 (NWEA, 2011). The mean winter MAP scale score was 216.28
points with a standard deviation of 14.20. This is just above the mean score based on
national norms of 213.8.
Table 9. Standardized Test Scores for Sixth Grade

Fall R-CBM

N
357

Mean score
142.83

SD
42.80

Winter R-CBM

353

158.24

44.73

Spring R-CBM

352

174.52

45.90

ISAT

354

243.88

33.79

MAP fall

354

211.83

16.57

MAP winter

303

216.28

14.20
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Research Question 1
In order to determine average initial scores, rates of growth, and variability,
Hierarchical Linear Modeling (HLM) was conducted using the HLM 7 program from
Scientific Software International. All students with R-CBM data were included in the
analysis, although some individuals did not have three R-CBM data points. Therefore,
cases with missing data were deleted when running the Level Two analyses.
Level One
The initial model for each grade level is represented by the equation:

In this equation,
correctly, and

is the outcome variable representing R-CBM words read
is the initial score for person i. The variable for the rate of growth is

, and the time variable is

. In this case, the time variable represents the

number of weeks elapsed since the initial score. The residual is represented by

.

The initial model addresses the question of what is the average initial score and
average rate of growth in R-CBM for students in fourth, fifth, and sixth grades. Separate
analyses were run for each grade level. The estimated intercept terms are 109.69 for
fourth grade, 128.33 for fifth grade, and 142.72 for sixth grade. The average growth rates
are comparable at each grade level, with increases of 1.06, 1.08, and 1.07 words read
correctly per week. The p-values for each grade level indicate that initial scores and rates
of growth for each grade level are significantly different from zero.
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Table 10. Fixed Effects for All Students

Grade 4
N= 362
Initial Score
Growth Rate
Grade 5
N= 339
Initial Score
Growth Rate
Grade 6
N= 354
Initial Score
Growth Rate

Coefficient

S.E.

t-ratio

d.f.

p-value

109.69
1.06

1.90
0.03

57.62
37.76

361
361

<0.01
<0.01

128.33
1.08

2.11
0.03

60.68
31.90

338
338

<0.01
<0.01

142.72
1.07

2.26
0.03

63.05
36.93

353
353

<0.01
<0.01

The estimation of variance components details the variance in both initial status
and slope across students at each grade level. The table below demonstrates that there is
significant variance both in initial R-CBM scores and in rates of growth across students.
Therefore, it is appropriate to investigate factors that make account for this variability in
initial scores and growth rates.
Table 11. Estimation of Variance Components for All Students
Random Effect

Std. Dev.

Variance
Comp.

d.f.

χ2

p-value

Grade 4
Initial Score
Growth Rate
Level 1

35.27
0.32
9.00

1243.92
0.10
81.09

361
361

6969.38
561.12

<0.01
<0.01

Grade 5
Initial Score
Growth Rate
Level 1

38.14
0.47
8.54

1454.76
0.22
72.93

338
338

8346.28
799.70

<0.01
<0.01
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Grade 6
Initial Score
Growth Rate
Level 1

41.82
0.36
8.78

1749.33
0.13
77.02

353
353

9870.87
9870.87

<0.01
<0.01

Level two
Next, the predictor of ELL status was added to the model. This was done to
determine whether significant variance in initial scores or growth rates could be
accounted for by ELL status. The equations that represent the level two models are as
follows:

In this equation, the variable ELL represents the presence or absence of ELL status (1=
ELL, 0= non-ELL). The following table shows the average initial scores and rates of
growth for non-ELL students, and the differences (positive for negative) in average
scores for ELL students.
At each grade level, the coefficients for ELL students’ initial status demonstrated
that ELL students had significantly lower initial scores. In fourth grade, non-ELL
students had predicted average scores of 119.77, while ELL students scored an average of
40.14 points lower. Fifth grade non-ELL students had predicted average initial scores of
137.28, with average scores 44.01 points lower for ELL students. In sixth grade, ELL
students scored an average 56.82 points lower than their non-ELL peers’ predicted scores
of 152.66. Differences in slope were not significant at any grade level (p-values ranging

59
from 0.20 to 0.67), indicating that ELL status does not account for variance in rates of
growth in R-CBM.
Table 12. Level Two All Students
Fixed Effects

Coefficient

S.E.

t-ratio

d.f.

p-value

Initial Score
Non-ELL
ELL

119.77
-40.14

1.93
3.85

62.02
-10.42

360
360

<0.01
<0.01

Growth Rate
Non-ELL
ELL

1.08
-0.08

0.03
0.06

33.31
-1.27

360
360

<0.01
0.20

Initial Score
Non-ELL
ELL

137.28
-44.01

2.11
4.69

64.98
-9.39

337
337

<0.01
<0.01

Growth Rate
Non-ELL
ELL

1.09
-0.04

0.04
0.08

28.68
-0.04

337
337

<0.01
0.67

Initial Score
Non-ELL
ELL

152.66
-56.82

2.15
5.14

70.99
-11.05

352
352

<0.01
<0.01

Growth Rate
Non-ELL
ELL

1.08
-0.09

0.03
0.08

34.09
-1.16

352
352

<0.01
0.25

Fourth Grade

Fifth Grade

Sixth Grade
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At each grade level, the model including ELL status as a predictor accounted for a
relatively small amount of the variance in initial R-CBM scores and growth over time.
The p-values for the model at each grade level remained <0.01, indicating that a
significant amount of variance remained. The percentage of variation in initial R-CBM
scores accounted for by ELL status was calculated by subtracting the variance component
associated with intercept in this model from the variance associated with the intercept in
the level one model, and dividing that amount by the variance from the level one model.
Results indicate that ELL status accounts for 24.21% of the variance in initial R-CBM
scores at the fourth grade level, 21.36% of the variance at the 5th grade level, and 26.47%
at the sixth grade level.
Research Question 2
Level One
An additional series of HLM analyses were conducted with only the ELL students
at each grade level. The table below includes the estimated intercept terms and growth
rates for students at each grade level. The estimated intercept term for ELL students in
fourth grade was 79.64 words read correctly. The mean rate of growth for fourth grade
ELL students was 1.00 words per week. At fifth grade, the estimated intercept term for
ELL students was 93.27 words read correctly with a growth rate of 1.05 words per week.
Sixth grade ELL students achieved an estimated intercept term of 95.83 points, with a
rate of improvement of 1.00 words per week.
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Table 13. Fixed Effects for ELL Students

Grade 4
N= 91
Initial Score
Growth Rate
Grade 5
N= 69
Initial Score
Growth Rate
Grade 6
N= 62
Initial Score
Growth Rate

Coefficient

S.E.

t-ratio

d.f.

p-value

79.64
1.00

3.63
0.05

21.96
19.80

90
90

<0.01
<0.01

93.27
1.05

4.14
0.08

22.51
13.95

68
68

<0.01
<0.01

95.83
1.00

4.28
0.08

22.41
13.18

61
61

<0.01
<0.01

The estimation of variance components details the variance in both initial status
and slope across ELL students at each grade level. The table below demonstrates that
there is significant variance both in initial R-CBM scores and in rates of growth across
students. Therefore, it is appropriate to investigate factors that make account for this
variability in initial scores and growth rates.
Table 14. Estimation of Variance Components for ELL Students
Random effect

Std. Dev.

Variance
Comp.

d.f.

χ2

p-value

Grade 4
Initial Score
Growth Rate
Level 1

33.77
0.29
8.13

1140.65
0.08
66.08

90
90

1936.92
139.77

<0.01
<0.01

Grade 5
Initial Score
Growth Rate
Level 1

33.69
0.51
7.59

1134.74
0.26
57.61

68
68

1656.64
203.77

<0.01
<0.01
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Grade 6
Initial Score
Growth Rate
Level 1

32.42
0.37
9.74

1050.83
0.14
94.86

61
61

861.64
100.02

<0.01
<0.01

Level Two
Predictors were added to the model to determine whether individual student
variables would account for significant variance in initial R-CBM scores or growth rates
for ELL students at each grade level. The predictors added to the model include
ACCSCL, a measure of English language proficiency consisting of scale scores from the
ACCESS for ELLs test, and the racial and ethnic categories of ASIAN and WHITE.
Because the majority of the ELL students at each grade level were classified as Hispanic,
that was used as the comparison group. Initial analyses were attempted using variables
for home language, but these were removed from the model due to problems with
multicollinearity. The level-2 model can be represented with the following equations:

The first equation models the initial status, and the second models the slope, or rate of
growth.
In fourth grade, a student in the Hispanic comparison group whose English
proficiency score was at the average level would be expected to have an initial R-CBM
score of 70.81 points and to improve at a rate of 1.00 words per week. For each point
higher than the mean that a student achieved on the ACCESS test, they would be
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predicted to have an initial R-CBM score that would be 1.33 words higher than the
intercept store. Students who are Asian are predicted to perform 15.48 points higher on
initial R-CBM scores than the Hispanic comparison group, and those who are white are
predicted to perform 13.63 points higher. For each of these variables, p-values are below
0.05, indicating that the predictors are significant. Fourth grade students who are part of
the Hispanic group and have average ACCESS scores are expected to improve at a rate of
1.00 words per week. None of the three predictors were significant in accounting for the
variance in student growth rates for fourth grade ELL students.
At the fifth grade level, a student with an average language proficiency score and
who is in the Hispanic comparison group would be expected to have an initial R-CBM
score of 91.41 words read correctly. For each point higher students perform on the
ACCESS test, they would be expected to have an R-CBM score 1.22 points higher than
the intercept value. No significant differences were seen in the initial scores of students in
the Asian or white ethnic groups. When examining growth rates, the expected value for
students in the comparison group, with average ACCESS scores and in the Hispanic
ethnic group, is 0.76 words read correctly per week. A significant positive relationship
with regard to growth rate and language proficiency was seen at the fifth grade level. An
ACCESS score higher than average would be predicted to be related to a rate of growth
0.01 words per week higher for each point on the ACCESS scale. Students coded as
white are predicted to improve at a rate 0.39 words per week higher than those in the
comparison group, and students in the Asian group are predicted to improve at a rate 0.71
words per week higher than students in the comparison group.

64
Table 15. Level Two for ELL Students
Fixed effects

Coefficient

S.E.

t-ratio

d.f.

p-value

Intercept
ACCSCL
ASIAN
WHITE

70.81
1.33
15.48
13.63

4.30
0.18
6.69
6.51

16.49
7.44
2.31
2.09

87
87
87
87

<0.01
<0.01
0.02
0.04

Growth Rate
ACCSCL
ASIAN
WHITE
Fifth Grade

1.00
0.00
-0.01
0.00

0.08
0.00
0.13
0.13

11.83
-0.10
-0.08
0.03

87
87
87
87

<0.01
0.92
0.94
0.98

Intercept
ACCSCL
ASIAN
WHITE

91.41
1.22
3.40
2.13

5.81
0.24
8.22
9.41

15.72
5.02
0.41
0.23

65
65
65
65

<0.01
<0.01
0.68
0.82

Growth Rate
ACCSCL
ASIAN
WHITE

0.76
0.01
0.52
0.39

0.11
0.00
0.15
0.17

7.23
3.24
3.48
2.31

65
65
65
65

<0.01
<0.01
<0.01
0.02

Initial Score
ACCSCL
ASIAN
WHITE

88.85
1.24
15.26
11.48

4.85
0.23
7.74
9.60

18.32
5.63
1.97
1.20

58
58
58
58

<0.01
<0.01
0.05
0.24

Growth Rate
ACCSCL
ASIAN
WHITE

1.01
0.00
-0.10
0.13

0.11
0.01
0.17
0.22

9.25
0.73
-0.57
0.65

58
58
58
58

<0.01
0.47
0.57
0.52

Fourth Grade

Sixth Grade
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At the sixth grade level, a student in the Hispanic comparison group with an
ACCESS score at the mean level for the group would be expected to achieve an initial RCBM score of 88.85 words read correctly. For each point higher than the mean ACCESS
score a student achieved, they would be predicted to achieve an R-CBM score 1.24 points
higher than the intercept value. Students in the Asian group are predicted to perform
15.26 words read correctly higher than the intercept score. Significant differences are not
predicted for students in the white group. The growth rate for students in the comparison
group in sixth grade is 1.01 words read correctly per week. None of the three predictors
accounted for a significant amount of variance in the rates of growth.
At each grade level, a significant amount of variance remained. The percentage of
variation in initial R-CBM scores in ELL students accounted for by language proficiency
and racial and ethnic categories was calculated by subtracting the variance component
associated with intercept in this model from the variance associated with the intercept in
the level one model, and dividing that amount by the variance from the level one model.
Results indicate that language proficiency and racial and ethnic status accounts for
51.19% of the variance in initial R-CBM scores at the fourth grade level, 27.11% of the
variance at the 5th grade level, and 39.50% at the sixth grade level. At the fourth and sixth
grade levels, none of the predictors significantly accounted for variance in growth rate.
At the fifth grade level, the model included two significant predictors for growth rate and
accounted for 39.44% of the variance in the rate of growth in R-CBM.
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Research Question 3
Correlations
At each grade level, correlations were calculated between both fall and winter
AIMSweb scores and the Illinois Standards Achievement Test (ISAT), which was
administered in March. Preliminary analyses determined that there were no significant
outliers and no violations of the assumptions of linearity, normality, and
homoscedasticity. At the sixth grade level, correlations between the fall and winter
Measures of Academic Progress (MAP) assessment and the ISAT were calculated as
well. Correlations were calculated for the overall group at each grade level, the group of
ELL students, and the group of non-ELL students.
At the fourth grade level, Pearson correlations were significant at the 0.01 level
(two-tailed) for all groups of students in both fall and winter. There were strong
correlations between both fall and winter R-CBM scores and ISAT scores for all three
groups. For the group of ELL students, there was a correlation of 0.73 between fall
AIMSweb scores and ISAT, and 0.74 between winter AIMSweb scores and ISAT.
Non-ELL students had a correlation of 0.58 between both fall AIMSweb and winter
AIMSweb scores and ISAT. The overall group of fourth grade student demonstrated
correlations of 0.71 and 0.72 between fall and winter AIMSweb and ISAT, respectively.
At the fifth grade level, moderate correlations were seen between fall and winter
R-CBM scores and ISAT for ELL students, and strong correlations were seen for nonELL students and the overall fifth grade group. For ELL students, the correlation between
fall R-CBM scores and ISAT was 0.44, and 0.49 for winter R-CBM and ISAT. For non-
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ELL students, the correlations were 0.56 and 0.58 for fall and winter, respectively. For
the overall fifth grade group, correlations of 0.64 and 0.65 were seen for fall and winter.
Table 16. Pearson Correlations
Fall R-CBM *
ISAT

Winter R-CBM
* ISAT

Fall MAP *
ISAT

Winter MAP *
ISAT

Fourth Grade
ELL
N

0.73**
90

0.74**
91

Non-ELL
N

0.58**
270

0.58**
271

All
N

0.71**
360

0.72**
362

Fifth Grade
ELL
N

0.44**
66

0.49**
64

Non-ELL
N

0.56**
269

0.58**
270

All
N

0.64**
335

0.65**
334

Sixth Grade
ELL
N

0.68**
59

0.68**
59

0.70**
60

0.70**
48

Non-ELL
N

0.61**
291

0.62**
290

0.69**
287

0.78**
252

All
N

0.72**
350

0.73**
349

0.78**
347

0.83**
300

** Correlation is significant at the 0.01 level (2-tailed).
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At the sixth grade level, there were strong correlations between all four screening
measures (fall and winter R-CBM, fall and winter MAP) and ISAT. For ELL students,
correlations between fall and winter R-CBM and ISAT were both 0.68, and correlations
between fall and winter MAP and ISAT were both 0.70. Non-ELL sixth grade students
had correlations of 0.61 for fall R-CBM and ISAT, and 0.62 for winter R-CBM and
ISAT. Non-ELL sixth grade students had correlations of 0.69 (fall) and 0.70 (winter)
between MAP and ISAT. Overall, sixth grade students had correlations of 0.72 for fall RCBM and ISAT and 0.73 for winter R-CBM and ISAT. When analyzing MAP and ISAT,
the overall sixth grade group demonstrated correlations of 0.78 in the fall and 0.83 in the
winter.
Cross Tabulations
One of the research questions in this study addressed the utility of cut scores
association with the R-CBM measure in predicting success on a state standards test. To
address this question, frequently used cut-scores for R-CBM were used to sort students
into categories based on their scores in fall and winter. These cut scores were used to
determine whether students were classified as Tier 1 (Low risk of failure) or Tier 2/3
(Some risk/ At-Risk). Students’ classification categories based on ISAT scores were used
in this analysis as well. Students who received scores that placed them within the
Academic Warning or Below Standards classifications were coded as Below Standards,
and those who received scores in the Meets Standards or Exceeds Standards were coded
as Meets Standards. A cross tabulation analysis was conducted using classifications from
fall and winter R-CBM scores to determine the sensitivity, specificity, negative predictive
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power, positive predictive power, and overall correct classification for each group at each
time period. The tables below show the numbers of students who were placed in each of
the categories in both fall and winter, based on ISAT and R-CBM scores.
Table 17. Cross Tabulations

Fourth Grade
ELL
Tier 2/3
Tier 1

Fall
Below
Standards

Meets
Standards

Winter
Below
Standards

Meets
Standards

45
1

25
20

44
2

26
19

Non-ELL

Tier 2/3
Tier 1

21
6

67
177

20
7

63
181

All

Tier 2/3
Tier 1

66
7

92
197

64
9

89
200

Tier 2/3
Tier 1

32
11

14
9

33
12

12
11

Non-ELL

Tier 2/3
Tier 1

18
12

48
191

18
12

42
198

All

Tier 2/3
Tier 1

50
23

62
200

51
20

54
209

Tier 2/3
Tier 1

32*
0*

20*
7*

31*
1*

20*
7*

Tier 2/3
Tier 1

11
1

82
197

10
2

70
208

Fifth Grade
ELL

Sixth Grade
ELL
Non-ELL
All

Tier 2/3
43
102
41
Tier 1
1
204
2
* For these groups, 50% of cells had an expected count of less than 5.

90
215
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Values were calculated for sensitivity, specificity, negative predictive power,
positive predictive power, and overall correct classification for each group of students in
grades four, five, and six in fall and winter. The following table shows the interpretation
of the values above that was used in these calculations.
Table 18. Cross Tabulation Interpretation
Below Standards
(Condition Positive)

Meets Standards
(Condition Negative)

Test 2/3 (Test Positive)

True positive (a)

False positive (b)

Tier 1 (Test Negative)

False negative (c)

True negative (d)

Sensitivity was calculated with the formula

, indicating the probability of

receiving a positive (Tier 2/3) score on the screening test, given a score below the target
on the ISAT test. Specificity is a calculation of the likelihood of a negative score on the
screening test (Tier 1), given a student who meets standards on the state test. The formula
for specificity is

. Positive predictive power is the likelihood that someone who scores

at the Tier 2/3 level (test positive) will receive a score in the below standards level on
ISAT. The formula for positive predictive power is

. Negative predictive power is the

likelihood that someone who scores at the Tier 1 level (test negative) on R-CBM will
receive a score on ISAT in the meets standards level. The formula is

. Overall correct

classification is the likelihood of correct classification, expressed by the total number of
students with true positive and true negative classifications divided by the total number of
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students in the group. The equation is

. The following table shows the five values

described above.
Table 19. Diagnostic Accuracy

Sensitivity

Specificity

Positive
Predictive
Power

Negative
Predictive
Power

Correct
Classification

Fourth Grade
Fall
ELL
Non-ELL
All

0.98
0.78
0.91

0.44
0.73
0.68

0.64
0.24
0.42

0.95
0.97
0.97

0.71
0.73
0.72

Winter
ELL
Non-ELL
All

0.96
0.74
0.88

0.42
0.74
0.69

0.63
0.24
0.42

0.91
0.96
0.96

0.69
0.74
0.73

Fifth Grade
Fall
ELL
Non-ELL
All

0.74
0.60
0.68

0.39
0.80
0.76

0.45
0.27
0.45

0.70
0.94
0.90

0.62
0.74
0.75

Winter
ELL
Non-ELL
All

0.80
0.60
0.72

0.48
0.83
0.79

0.58
0.30
0.48

0.73
0.94
0.91

0.69
0.80
0.78

Sixth Grade
Fall
ELL
Non-ELL
All

1.00
0.92
0.98

0.26
0.71
0.67

0.62
0.12
0.30

1.00
0.99
0.99

0.66
0.71
0.71

Winter
ELL
Non-ELL
All

0.97
0.83
0.93

0.26
0.75
0.71

0.61
0.13
0.31

0.89
0.99
0.99

0.54
0.75
0.73
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Sensitivity ranged from 60% to 100%, depending on the group, time period, and
grade level. This indicates that 60 to 100% percent of students who scored below
standards on ISAT received a Tier 2/3 score on the screening measure. Specificity was
lower, ranging from 26% to 83%, indicating that between 26% and 83% of students who
met standards on ISAT scored within the Tier 1 level on R-CBM. Positive predictive
power is the probability of scoring in the below standards range on ISAT, given a Tier
2/3 score on R-CBM, and results ranged from 12% to 64%. Negative predictive power
indicated the probability of scoring within the “meets standards” rang on ISAT given a
Tier 1 score on R-CBM, and those values varied from 70% to 100%. The overall correct
classification ranged from 54% to 80%, which gives the likelihood that a student will be
correctly classified by the R-CBM assessment in fall or winter.
Research Question 4
In order to determine whether R-CBM or MAP was a stronger predictor of
performance on the ISAT test for sixth grade students, the correlations described above
were compared. For ELL students in fall and winter, the Pearson correlation coefficient
for R-CBM was 0.68, compared to 0.70 for MAP. For non-ELL students, the correlation
coefficient for MAP was larger than that of R-CBM for both fall (0.61 and 0.69) and
winter (0.62 and 0.78). Correlations for all students were slightly larger for MAP when
compared to R-CBM in both fall (0.72 and 0.78) and winter (0.73 and 0.83). Additional
calculations were conducted in order to determine whether or not these differences were
significant.
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First, the r values for the correlation coefficients were converted to z-values. The
following equation was used to calculate the significance of the difference in correlation
in each of these pairs:
1

1

3

3

The resulting z-scores for each of the pairs of scores are reported below. Z-scores
between -1.96 and 1.96 may be due to chance and are not significant.
Table 20. Comparison of Correlations
z1 (RCBM)

z2(MAP)

N1

N2

zobs

ELL Fall
ELL Winter

0.83
0.83

0.87
0.87

59
59

60
48

-0.20
-0.19

Non-ELL Fall
Non-ELL Winter

0.71
0.73

0.85
1.05

291
290

287
252

1.67
-3.69*

1.05
1.19

350
349

347
300

-1.91
-3.28*

All Fall
0.91
All Winter
0.93
* Significant at the 0.05 level

The only significant differences in correlation were found with non-ELL students
and all students at the winter testing period. At that point, MAP scores had a significantly
stronger relationship to ISAT scores than did R-CBM for non-ELL students and all
students. Significant correlations were found in the relationship between MAP and ISAT
and R-CBM and ISAT for all groups in fall and winter, but no significant differences
were found in the strength of the correlation for the ELL only group at either time period.
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Also, no significant differences were found in the strength of the correlations when
comparing each group at the fall testing period.

CHAPTER FIVE
DISCUSSION
The purpose of this study was to examine the use of curriculum-based
measurement in reading (R-CBM) as a tool for screening and measuring progress over
time for English Language Learners (ELLs) at the intermediate elementary level. The
sample consisted of 1,056 students in grades four through six in an elementary district in
a suburb of a large, Midwestern city. Students at each grade level were administered RCBM in fall and winter, and spring, and a state standards test in reading in the spring.
Sixth grade students also were administered another formative reading assessment, the
Measure of Academic Progress (MAP), in the fall and winter. Data analysis was
conducted in order to determine average initial R-CBM scores and rates of progress for
all students at each grade level and whether there were significant differences based on
ELL status. For ELL students, the current study also investigated whether initial scores or
rate of progress varied based on student demographic factors. Predictive validity of RCBM with relation to a state standards test was investigated for students at each grade
level, considering ELL status. Finally, for sixth grade students, the predictive validity of
R-CBM and MAP was compared with relation to the state standards test for ELL and
non-ELL students.
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Research Question 1
Hierarchical Linear Modeling was used to determine average initial (fall) R-CBM
scores for all students at each grade level, and average rates of growth. For fourth through
sixth grades, average initial R-CBM scores were 109.69, 128.33, and 142.72 words read
correctly per minute respectively. The average growth rates are comparable at each grade
level, with weekly increases of words read correctly of 1.06 for fourth grade, 1.08 for
fifth grade, and 1.07 for sixth grade. Based on AIMSweb default cut scores (AIMSweb,
2011), the average initial scores are within the Tier 1 category, which indicates an 80
percent likelihood of passing state standards tests in reading. Rates of growth are also
relatively consistent with AIMSweb norms in fourth and fifth grade, and higher than
average at the sixth grade level (AIMSweb, n.d.). For a student performing within the
average range, a rate of improvement from fall to spring of 1.06 words read correctly per
week at the fourth grade level would correspond to the 65th percentile. Similarly, a rate of
improvement of 1.08 words read correctly per week would correspond to the 65th
percentile at the fifth grade level. At the sixth grade level, a rate of improvement of 1.07
words read correctly per week would correspond to the 85th percentile. However, these
norms are intended for use when interpreting individual student scores and are based on
individual students initial fall scores. They may be less meaningful when interpreting
mean rates of improvement for a group of students.
Further analysis determined that ELL status was a significant predictor of initial
R-CBM scores in all three grades, accounting for between 21.36 and 26.47 percent of the
variability in initial scores depending on grade level. ELL status was not determined to be
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a significant predictor of variability in growth rates for any grade level. ELL students’
initial R-CBM scores were significantly lower than non-ELL peers at each grade level.
In fourth grade, ELL students achieved an average fall R-CBM score of 79.63, which is
within the Tier 2 range based on AIMSweb default cut scores (AIMSweb, 2011),
suggesting a 50 percent likelihood of passing the state standards test. Fourth grade nonELL students achieved average scores of 119.77 words per minute, which is well within
the Tier 1 category. In fifth grade, ELL students had average scores of 93.27 words per
minute, which was within the Tier 2 classification. Non-ELL fifth graders had average
scores of 137.28 words per minute, within Tier 1. In sixth grade, ELL students had
average scores of 95.84 words per minute, which is within the Tier 3 classification,
indicating less than 50 percent likelihood of passing a state standards test in reading.
Non-ELL sixth graders achieved a mean score of 152.66 words per minute, within Tier 1.
These discrepancies between ELL and non-ELL students are consistent with
findings from previous research. ELL students have consistently been found to perform at
lower levels on measures of overall reading than non-ELL students (August & Shanahan,
2006; Kieffer, 2008). Results regarding rates of improvement have been inconsistent.
Farmer, Swanlund, and Pluymert (2010) found inconsistent results when comparing rates
of improvement depending on grade level. While ELL students in first grade had higher
rates of improvement than non-ELL peers, second grade ELL students had lower rates of
improvement, and third grade students did not demonstrate significant differences based
on ELL status. Dominguez de Ramirez and Shapiro (2006) found rates of improvement
were lower among ELL students in the primary grades when compared to the overall
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population. Stokes (2010) found that differences in rates of improvement in sixth grade
students were not significantly related to ELL status. The findings related to rate of
improvement are consistent with the current study, and may suggest that that at higher
elementary grade levels, rates of growth are not related to ELL status. Fuchs, Fuchs,
Hamlett, Walz & Germann (1993) found that for all students, growth in R-CBM slows
throughout the elementary grades, and as Stage and Jacobsen (2001) also note, may
asymptote around fourth grade. It may be that because growth is generally lower in the
upper elementary grades, differences in rates of growth across student groups become
less significant.
Research Question 2
The second research question concerned initial R-CBM scores and rates of growth
for ELL students in fourth through sixth grade. HLM analysis was used to determine
whether demographic factors such as ethnicity and level of language proficiency would
account for a significant amount of variance in R-CBM scores and rates of growth.
Home language was intended to be used as a predictor, but that factor was eliminated due
to problems with multicolinearity. The variables for home language were highly
correlated with the variable for race and ethnicity. Within the sample, there was one
hundred percent consistency between the ethnic category of Hispanic and the home
language of Spanish. Therefore, only racial and ethnic categories were used. In the case
of the Hispanic comparison group, this group can be interpreted to stand in for the home
language category of Spanish. The Asian and white groups represented a variety of home

79
languages and it is difficult to draw conclusions about home languages in those racial and
ethnic categories.
Initial R-CBM Scores
At all three grade levels, language proficiency accounted for a significant amount
of variability in initial R-CBM scores. Overall, ELL students with higher language
proficiency scores are predicted to have higher initial R-CBM scores. At the fourth grade
level, the racial and ethnic categories of “White” and “Asian” accounted for a significant
amount of variance in initial scores and those students were predicted to have higher
initial scores than those in the comparison group (primarily Hispanic). Among fifth grade
ELL students, no significant differences were found when comparing the initial R-CBM
scores across ethnic groups. At the sixth grade level, the predictor “Asian” accounted for
significant variability in initial scores and students who were identified as Asian had
higher overall initial R-CBM scores. Looking at the results across grade levels, the only
consist finding is that ELL students with higher language proficiency perform at higher
levels on their initial R-CBM assessment in the fall. This finding is consistent with
previous research (Farmer, Swanlund, & Pluymert, 2010) that found scores on the
ACCESS for ELLs test of language proficiency to be highly correlated with R-CBM
scores.
The relationship between racial and ethnic categories and initial R-CBM scores is
inconsistent across grade levels, but in two out of three grade levels, results indicate that
Asian students would be predicted to have higher initial scores than those in the
comparison group. In this sample, the majority of students in the comparison group are
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Hispanic, and Spanish is the home language spoken by these students. The Asian ethnic
group in this sample consists of students from a variety of home language groups, and
varies across grade levels. Languages based in the Indian subcontinent comprise three of
the top five home languages among ELL students (Gujarati, Malayalam, and Urdu). This
suggests that ELL students who identify as Asian, particularly those whose families are
from the Indian subcontinent, may have higher initial R-CBM scores than those who
identify as Hispanic. However, this relationship was not consistent across grade levels.
Previous studies examined the predictive validity of R-CBM for students from
different racial and ethnic backgrounds. Kranzler, Miller, and Jordan (1999) found
predictive bias when comparing white and African American students’ performance in
grades five and six. However, Hintze, Callahan, et al. (2002) did not find significant
predictive bias when comparing ethnic groups given a similar sample. Pearce and Gayle
(2009) found that, when comparing American Indian and white students, a higher
percentage of students performed adequately on R-CBM and did not meet standards on a
state test. These studies, and the current findings, suggest that there may be differences
within the ELL subgroup, depending on race.
The current sample does not allow for the use of home language as a predictor,
but this is a possibility for further investigation. In a related study, Muyskens, Betts,
Marston, and Lau (2009) analyzed predictive validity of a CBM reading assessment with
respect to a state standards test for ELL students in fifth grade, and did not find
significant differences across home language with a large sample that included students
whose home languages were Spanish, Somali, and Hmong. While the current study did
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not examine predictive validity with respect to home languages, the inconsistent
relationship between ethnic groups in initial R-CBM scores may suggest an area for
future research. Another significant study found that when comparing groups of ELL
students, no significant differences were found when comparing language groups
(Spanish and Somali), but that the length of time a student’s family had been in the
United States accounted for a significant amount of variability in reading achievement
scores (Betts, Bolt, Decker, Muyskens, & Marston, 2009). Length of time in the US was
not examined in the current study, but should be included in future modeling of the
predictive validity of CBM among students from a variety of ethnic groups.
Rates of Growth
At the fourth and sixth grade level, neither language proficiency nor ethnicity
significantly accounted for variability in rates of growth in R-CBM scores. However, at
the fifth grade level, language proficiency and the categories of White and Asian
accounted for significant variability in the rates of growth. There was a positive
relationship between language proficiency scores and rates of growth in R-CBM,
indicating that those students with higher scores are predicted demonstrate more growth
in R-CBM over the course of a school year. Also, there was a positive relationship
between both racial and ethnic categories and rate of growth, indicating that those fifth
grade students in the White and Asian categories had overall higher rates of growth in RCBM than those in the comparison (Hispanic) group.
The relationships between language proficiency, racial and ethnic categories, and
rates of growth in R-CBM scores were inconsistent across grade levels. While at the fifth

82
grade level, these predictors account for a significant amount of variance in rates of
growth in R-CBM, the same relationships were not seen at the fourth and sixth grade
levels. Therefore, it is difficult to draw any conclusions about whether or not different
rates of growth should be expected from ELL students depending on these demographic
variables.
Research Question 3
The next research question addressed the predictive validity of R-CBM with
respect to a state standards test in reading for students in grades four through six, while
considering ELL status. In order to answer this question, correlations between R-CBM
and the ISAT assessment were investigated for each group at each grade level. In
addition, cut scores provided by AIMSweb were examined with respect to passing status
on the ISAT and diagnostic accuracy of these cut scores was examined.
Correlations
Across groups and grade levels, moderate to strong correlations were found
between fall and winter R-CBM scores and ISAT reading scores from the March
administration, for ELL and non-ELL students and each grade level overall. Correlations
ranged from 0.44 to 0.74. This is consistent with previous research in which moderate to
strong correlations have been found between R-CBM and state standards tests in reading
(Good, Simmons, and Kame’enui, 2001; Hintze & Silberglitt, 2005; McGlinchey &
Hixon, 2004, Sibley, Biwer, & Hesch, 2001; Stage & Jacobson, 2001; Wiley & Deno,
2005). This finding supports the use of R-CBM as a screening tool when administered in
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fall or winter with ELL and non-ELL students in grades four through six. Given the
diversity of the sample in the current study, this is an important finding.
Diagnostic Accuracy
In order to further examine the predictive validity of R-CBM with respect to a
state standards test of reading, AIMSweb default cut scores were used to sort students
into two groups. Students were classified as either Tier 1 or Tier 2/3 based on these cut
scores at each testing period (fall and winter). Students were also classified on the basis
of their performance on the ISAT as either meeting standards or below standards. Based
on these categories, sensitivity, specificity, negative predictive power, positive predictive
power, and overall correct classification were calculated for ELL students, non-ELL
students, and all students at each grade level.
Curriculum-based measurement, used in this context, is meant to be a screening
measure. As such, students who are identified as Tier 2/3 based on fall or winter R-CBM
scores are often provided with additional intervention in reading. In the current study, the
question of whether or not students received intervention and the type of intervention that
was provided was not available. However, it is reasonable to expect that some number of
students who are identified as Tier 2/3 in fall or winter did, in fact, receive intervention.
For some of these students, the intervention may make it possible for students who were
previously at-risk to meet standards on the state test in the spring. For this reason, the
current study will focus primarily on two values: sensitivity and negative predictive
power. Lower values for positive predictive power are acceptable, as this may reflect that
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some of the students initially identified as Tier 2 or Tier 3 made improvement throughout
the school year.
Values for sensitivity are significant, as it is important to find a measure that will
accurately identify most or all of the students who are at risk of failure on the ISAT.
Looking at each grade level overall, values for sensitivity indicated that the majority of
students who did not meet standards on the ISAT were identified. However, among nonELL students at the fifth grade level in fall and winter, the probability of having a Tier
2/3 score given not meeting standards on the ISAT was only 60%. That means that 40%
of students in this group who do not meet standards on the ISAT may not have been
identified as at-risk based on their fall or winter R-CBM scores.
Another important indicator when looking at diagnostic accuracy is negative
predictive power. It is significant to look at the likelihood that someone who scores at the
Tier 1 level on R-CBM will meet standards on the state test. It is important that students
at the Tier 1 level do in fact pass the state standards test, because as stated above, these
students may not receive additional intervention. Values at most grade levels and time
periods were at 89% and above, indicating that for most groups, the vast majority of
students identified as Tier 1 did, in fact, pass the state standards tests in reading.
However, for ELL students in fifth grade, only 70-73% of students who were identified
as Tier 1 met standards on the state test. Again, this indicates that there may have been a
significant percentage of students within this group who were not identified as at-risk and
therefore may not have received appropriate interventions in reading.
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A number of previous studies have investigated the diagnostic accuracy of cut
scores for R-CBM with relation to other standardized reading tests. Stage and Jacobsen
(2001) conducted an analysis of growth curves and determined cut scores based on these
growth curves for fourth grade students. They found that the positive predictive power
(indicating that lower fall scores predicted failure on the state test) was 0.41 and that the
negative predictive power (that higher fall scores predicted success on the state test) was
0.90. This is relatively consistent with results in the current study at the fourth and sixth
grade levels. In another study, Hintze and Silberglitt (2005) used four different methods
to determine cut scores for R-CBM for students in third grades and found that each
method yielded cut scores that met their criteria for diagnostic accuracy. They noted that
all methods yielded higher levels for specificity and negative predictive power than for
sensitivity and positive predictive power, in an effort to maximize the number of “true
negatives” (i.e. those who would be correctly predicted to pass the state test). Values for
sensitivity were, therefore, lower than those found in the current study (ranging from 0.63
to 0.79). Values for negative predictive power ranged from 0.52 to 0.88, and therefore
were somewhat lower than those found in the current study as well. Cabrera (2006)
examined the predictive validity of R-CBM with regard to a state standards test for ELL
students in sixth grade, and found values for sensitivity (0.83) and negative predictive
power (0.74) that are consistent with the current study.
Overall, results for diagnostic accuracy are relatively consistent with previous
research and indicate that published AIMSweb cut scores are generally adequate for use
as a screening tool for students in grades four through six regardless of ELL status.
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Again, this is a significant finding due to the diversity of the sample in the current study.
At the same time, within the fifth grade group, some of the findings were inconsistent and
suggest that significant numbers of at-risk students might not be correctly identified.
Research Question 4
The final research question was intended to compare the predictive validity of two
screening measures of reading. R-CBM and MAP are both measures of reading that are
administered to screen students in sixth grade in fall and winter. The two measures were
compared with regard to their correlations with the ISAT test administered in March. In
the fall, no significant differences were found in the correlations of MAP with ISAT and
R-CBM with ISAT. In the winter, no significant differences were found in the
correlations of MAP with ISAT and R-CBM with ISAT for ELL students in sixth grade.
For non-ELL students and sixth graders overall in winter, MAP had a significantly
stronger correlation to ISAT than R-CBM. Given the focus in the current study on the
ELL population, this suggests that R-CBM has equivalent predictive validity with regard
to ISAT when compared to MAP.
Andren (2010) compared the predictive validity of R-CBM and MAP for students
in third grade with relation to a state standards test in reading using regression analyses
and found that MAP was the best predictor of state scores for the general population and
for students who were receiving reading support. This is consistent with the findings in
the current study for the overall population at the winter test period. The sample used in
Andren’s study was 96% Caucasian and no data is provided regarding the number of
students who are English Language Learners in the sample. While performance on the
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MAP test appears to be significantly correlated to ISAT for students in all groups, data
does not suggest that it is a better predictor of performance than R-CBM for ELL
students.
Implications for Practice
The current study adds support to existing research indicating that ELL students
perform at levels significantly below their peers on standardized reading assessments
(Keiffer, 2008; August & Shanahan, 2006). The ELL students in this study had initial
scores on screening measures that were significantly below that of same age peers, and
did not demonstrate significant differences in rates of growth. This indicates that ELL
students continue to lag behind peers. There is no data in this study to indicate that ELL
students are making significant enough gains to catch up to their non-ELL peers.
Previous research regarding ELL students indicates that word reading skills initially lag
behind peers but catch up by the upper elementary years, but that comprehension skills
continue to lag (August & Shanahan, 2006). The fact that R-CBM scores continue to lag
behind peers is an indication that R-CBM continues to function as a measure of
automaticity, or a general outcome measure, and is not simply a measure of word reading
(Shinn & Shinn, 2002a). Because ELL students lag behind non-ELL peers in overall
reading, intervention is needed in order to help ELL students make significant gains in
reading skills at the intermediate elementary level.
Overall, results support the use of R-CBM for screening purposes and for
progress monitoring. All groups at each grade level demonstrated significant progress
over the course of the year. Rates of progress did not vary significantly based on ELL
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status. This suggests that while initial scores would be expected to vary depending on
ELL status and other factors, teachers could reasonably expect students to make similar
rates of growth, regardless of ELL status. This is important to consider when setting goals
for individual students or groups of students who are receiving intervention in reading.
The current study also supports the use of R-CBM as a screening tool for
identifying ELL students who are in need of additional intervention. School psychologists
are often called upon to participate in school-wide benchmark assessment as part of a
three-tier problem solving process under Response to Intervention (RTI) (Shinn, 2008).
Based on the results of this study, R-CBM appears to be moderately to strongly
correlated to state standards tests, and published cut scores have good diagnostic
accuracy for most groups of students in grades four through six. It is important to note,
however, that there were some groups in this study where significant numbers of students
who were at risk of failure might have been overlooked. This supports the idea that RCBM should always be one data point used in decision-making, and was not designed to
make predictions or diagnoses (Shinn, 2008). Additional data should always be used in
making decisions for students so that students who are at risk of failure are not
overlooked, and also so that students who perform adequately do not receive unnecessary
interventions that use resources.
School psychologists also frequently use R-CBM data as part of the RTI process
when they are asked to identify students with specific learning disabilities. When using
R-CBM data for identification of students for special education, the results of this study
were somewhat inconclusive due to questions raised by the make-up of the sample in the
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study. In general, when making decisions about special education identification for
students who are suspected of having a specific learning disability, it is important to
compare a student to comparable peers. The Illinois State Board of Education (2012)
recommends using disaggregated norms when assessing students who are ELLs, and
being sure that the norming sample includes “like peers” (p. 5), which is defined as
students “students from the same linguistic and socio-cultural background with similar
exposure to the curriculum” (p.5). Given this recommendation, it would appear that it
would be beneficial to compare ELL students suspected of a disability to the group of
ELL students, rather than to the overall student body. However, in this sample, there is an
overrepresentation of students who receive special education services within the ELL
group. This could be due to overidentification of ELL students as disabled, or there could
be another reason for the larger percentages of students with disabilities within the ELL
population. Because of these discrepancies, it is important to stress the importance of
using multiple sources of data in the problem-solving process rather than relying on RCBM data alone, particularly with ELL students.
Limitations
In this study, existing data was used for analysis. R-CBM measures were
administered by classroom teachers as part of the regular assessment schedule for the
district. The 2010-2011 school year was the third year that this assessment was used
consistently across the district. Individual schools in the district were responsible for
training teachers in R-CBM administration, scoring, and interpretation. No data is
available regarding the accuracy of implementation of R-CBM measures or whether
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inter-rater reliability was established as part of the training for teachers who were
assessing their students.
Another limitation of the current study was that the sample did not allow for the
analysis of home language among ELL students. Home language was initially included as
a predictor in the HLM analysis, but was removed due to problems with multicollinearity.
For this reason, comparisons could not be made between students based on their home
languages. The sample in the current study has a great deal of linguistic diversity, which
makes it unique when compared to other studies relating to ELL students and R-CBM.
However, the linguistic diversity made it difficult to make direct comparisons across
home languages.
In this sample, the percentage of students within the ELL group who receive
special education services is significantly higher than in the overall sample at each grade
level. This could be due to over-identification of students who are ELLs for special
education services. In Illinois, students must receive a certain score on the ACCESS for
ELLs test of language proficiency in order to be considered English proficient and
dismissed from ELL services. It is possible that students who receive special education
services may have difficulty achieving the required score on the ACCESS assessment and
may continue to qualify as ELL students under state policies. It is possible that the larger
number of special education students in the sample used in this study had an impact on
the results.
The current study did not look at whether or not students who received lower
scores on R-CBM received reading intervention, and if so, the type of intervention,
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frequency, and intensity of the intervention. It is reasonable to expect that some, if not all,
students who were identified as at-risk based on fall or winter R-CBM scores received
some sort of intervention. Students who received intervention may have made more
progress than peers who did not receive the same. It is also unknown what type of
intervention students received, and whether ELL students received comparable
interventions to their non-ELL peers.
Other factors that may have contributed to initial scores and rates of growth for
English Language Learners include length of time in the country, type of ELL services
received (bilingual or monolingual English support) and other demographic factors such
as socioeconomic status and parent education level. This data was not available in the
current study, and was therefore not included in the analyses. Previous research indicates
that socioeconomic status and length of time in the country may be significant variables
that relate to reading performance (Betts, Bolt, Decker, et al., 2009; Baker, Smolkowski,
Katz, et al, 2008).
Implications for Future Research
The current study used a sample of ELL students that was diverse, and included
students from many ethnic and linguistic backgrounds. This is a strength of the current
study, and provides support that previous research can be generalized across racial,
ethnic, and linguistic groups. Previous research on ELL students and R-CBM has been
relatively limited to samples that were primarily Spanish speaking, although limited
studies also included Hmong and Somali-speaking students. Additional research
including students from a wide variety of linguistic and ethnic backgrounds, using larger
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sample sizes, would be beneficial. In this study, there was some indication that Asian
ELL students have lower initial scores than the comparison group (primarily Hispanic).
Additional research could be conducted to determine whether or not there are differences
in predictive validity across racial and ethnic groups and across linguistic groups. Also,
additional research could investigate other variable that may have an impact on initial RCBM scores, rates of growth, and predictive validity of R-CBM with respect to state
standards tests. These factors include length of time in the country, socioeconomic status,
parent education level, intervention received, and type of ELL service received.
Additional research could also be conducted with a similar sample to develop cut
scores that may provide better diagnostic accuracy. Although overall, R-CBM was found
to provide adequate predictive validity with respect to a state standards test, there were
some discrepancies across groups and grade levels. The current study was focused on one
academic year in one school district, and was not concerned with developing local norms
or cut scores based on local norms. Future research with a similar sample could be
conducted using multiple years of data and could involve investigate the development of
cut scores that would better meet the needs of the particular sample.
Summary
Teachers, administrators, and school psychologists are being called upon to meet
the needs of all students in their schools even as diversity increases. One promising
approach to meeting the needs of all students involves using a problem-solving model to
screen and identify students at risk of academic failure and monitor progress over time
using R-CBM. The current study adds support to previous research indicating that R-
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CBM is a reliable and valid tool for screening and monitoring progress for ELL students
in the intermediate grades. While results support previous research indicating that ELL
students are performing at lower levels in overall reading, the current study also
reinforces the idea that ELL students cannot be thought of as a unitary group. There are
differences in language proficiency and race and ethnicity that may impact students’
initial reading performance and rates of growth over time. Results varied across grade
levels, making it difficult to draw conclusions about the relationship between language
proficiency, race and ethnicity and reading performance over time.
R-CBM is also used as a screening tool to help identify students who are at-risk of
failure on state standards tests. The results of this study provide additional support
indicating that R-CBM has adequate predictive validity with relation to high stakes tests,
even given a very diverse sample with a significant percentage of ELL students.
However, some discrepancies between groups and grade levels reinforces the need to use
additional data in decision-making rather than relying solely on scores from any single
test when making decisions for individual students.
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